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This  suggested  unit  course  is  intended  for  the  training  of  beginners  and  advanced 
marine  sheet  metal  workers  in  the  construction  and  installation  of  shelving,  bins,  and 
lockers.  It  is  one  of  a series  published  under  the  general  grouping.  “Marine  Sheet 
Metal”. 

The  construction  and  installation  of  storage  facilities  aboard  ship  is  the  third  most 
extensive  operation  of  Marirfe  Sheet  Metal  workers.  The  classification,  Shelving, 
Bins,  and  Lockers,  in  man  hours  required,  follows  closely  Ventilation  and  Sheathing. 

In  a general  way  the  fabrication  and  installation  of  shelving,  bins,  and  lockers  are 
progressions  of  similar  basic  processes.  Bins  are  shelves  which  are  housed  in  at  the 
ends,  or  at  the  ends  and  backs,  and  have  vertical  divider  plates  spaced  as  required. 
Lockers  provide  doors  in  front  of  what  would  otherwise  be  bins.  There  is  no  prac- 
tical difference  in  the  hand  or  tool  processes  successively  involved,  the  further  addi- 
tion of  parts  according  to  plan  and  specification  involving  practically  the  same  types 
of  operations.  This  manual  presents  these  steps  or  operations. 

Job  processes  have  been  reduced  to  terms  which  may  be  understood  by  the  begin- 
ner, so  that  trainees  who  have  not  received  extensive  instruction  in  operating  sheet 
metal  power  and  hand  machinery  will  not  experience  serious  difficulty.  In  most  cases 
the  trainee  who  works  on  shelving,  bins,  and  lockers  will  have  worked  on  other  sheet 
metal  jobs  in  his  earlier  training  in  the  shipyard. 

The  assistance  of  Albert  Muir,  Charge  Draftsman,  Hull  Fitting  Department,  Cramp 
Shipbuilding  Company,  and  Ernest  Cannon,  Assistant  Foreman  Sheet  Metal  Shop, 
Cramp  Shipbuilding  Company,  is  gratefully  acknowledged.  These  men  served  as 
technical  advisers  in  the  preparation  of  this  bulletin. 
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GENERAL  PROCEDURE  IN  INSTALLING 
SHELVING,  BINS,  AND  LOCKERS 


The  installation  of  bins,  shelving,  and  lockers  in  a vessel  is  concerned  mostly  with 
adapting  certain  storage  facilities  to  the  ship  conditions.  Much  of  the  work  is  speci- 
fied and  detailed  on  drawings  as  standard  or  typical  details  without  regard  to  obstruc- 
tions and  it  is  the  task  of  the  field  worker  to  work  around  projecting  members  and 
to  provide  for  adequate  access  with  due  consideration  of  factors  of  maximum  strength 
and  minimum  weight.  The  degree  of  finish  and  accuracy  of  fit  are  always  important 
but  will  vary  depending  upon  location  and  purpose  of  the  units.  The  adherence  to 
lay-out  lines  at  every  point  is  of  prime  importance. 

The  finished  work  must  have  no  sharp  edges,  and  bolts  projecting  more  than  two 
threads  through  nuts  are  cut  off  and  filed  smooth;  any  points  likely  to  cause  injury 
are  condemned  and  must  be  remedied  before  acceptance. 

The  procedure  for  the  installation  of  these  units  is  as  follows: 

1.  Secure  plans  and  specifications  for  job. 

2.  List  the  necessary  pieces  for  job  from  Bill  of  Material. 

3.  Lay  out  on  deck  of  area  the  location  of  shelves. 

4.  Establish  height  marks  on  structure. 

5.  Note  obstructions  or  other  conditions  requiring  special  treatment. 

6.  Note  requirements  for  support  members  not  provided  by  structure;  i.e., 
Ls  Ts  and  FB  for  suspended  support. 

7.  Erect  necessary  supports. 

8.  Lay  out  shelf  levels  on  new  vertical  supports. 

9.  Install  support  clips  (or  coaming  bars)  as  required. 

10.  Install  collar  plates. 

11.  Measure  for  angles  for  cross-support. 

12.  Fabricate  and  install  angles. 

13.  Measure  for  shelves.  Template  where  necessary. 

14.  Lay  out  shelves. 

15.  Fabricate  shelves. 

16.  Install  shelves. 

17.  Measure,  fabricate  and  erect  side  plates  and  back  plates. 

18.  Measure,  fabricate  and  erect  divider  and  end  panels. 

19.  Measure,  fabricate  and  erect  doors. 

20.  Fix  and  install  hardware. 
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LAYOUT  OF  DECK  AND  OVERHEAD  FOR  INSTALLING  SHELVING 


General  Information 

The  plans  will  supply  measurements  based  upon  the  working  or  reference 
lines  to  be  utilized.  These  basic  points  of  reference  are  the  frame  lines, 
water  lines,  and  buttock  lines.  Deck  camber  and  sheer  must  also  be  considered. 
From  these  points  the  actual  layouts  of  the  various  sections  of  shelving, 
etc.,  are  made.  For  deck  layout,  frame  linec  and  buttock  lines  are  the  only 
ones  used.  When  the  corner  points  are  secured  and  have  been  checked,  they 
are  center  punched  on  the  deck  for  ease  of  locating  and  for  permanence. 


Tools 


Rule  or  tape 
Declivity  board 
Level 

Straightedge 


Chalk  line 
Chalk 
Soapstone 
Square 


Procedure 


1.  Secure  data  as  to  points  of  reference  to  be  used. 

2.  Locate  these  points  in  area. 

3.  Check  ship  structure  for  relationship  of  various  units  to  be  installed. 

4.  Lay  out  on  the  deck  with  a chalk  line  the  outside  dimensions  of  the  bins. 
Bins  are  laid  out  first  since  they  are  fabricated  from  standard  units 
and  permit  no  deviation. 

a.  Measure  from  reference  lines  the  prescribed  distances. 

b.  Mark  these  points  with  soapstone  on  deck  at  each  end  of  area. 

c.  Have  helper  hold  one  end  of  chalk  line  on  one  of  these  points. 

d.  Chalk  the  line,  being  careful  not  to  vibrate  it  and  lose  chalk. 

e.  Stretch  line  to  opposite  end  of  area  and  hold  in  position  on  point 
marked  on  deck.  Pull  tightly. 

f.  Snap  line. 

g.  Repeat  for  other  location  lines. 

5.  Lay  out  specified  passage  clearances  from  the  bin  lines.  In  case  of 
conflict  with  structure  or  other  work,  check  with  leading  man. 

6.  Transfer  points  of  corner  intersections  to  overhead  and  mark  with  soapstone, 
using  level,  or  level  and  declivity  board,  with  straightedge.  See  Unit  4. 

Sometimes  corner  supports  are  erected  from  base  point  without  this 
overhead  marking. 

7.  Erect  uprights.  See  Unit  8,  "Install  Vertical  Support  Members". 

8.  Lay  out  shelf  heights  on  structure  and  vertical  supports. 
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UNIT  1 — Layout  of  Deck  and  Overhead 
for  Installing  Shelving 

Sheet  2 of  2 

QUESTIONS 

1.  What  are  the  points  of  reference  to  be  used  in  deck  layout 
for  shelving? 

2.  What  unit  should  be  laid  out  first?  Why? 

3.  What  should  the  relationship  be  between  lines  laid  out  from 
the  buttock  lines  and  those  obtained  from  the  frame  lines? 

4.  Why  are  corner  points  punched  on  deck? 

5.  What  is  the  procedure  followed  where  the  corner  marks  are 
not  transferred  to  the  overhead? 
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CLEARANCE  DISTANCES 


In  laying  out  shelf  heights,  the  bottom  shelf  distance  is 
specified  as  "minimum  clearance  from  the  deck" . The  camber  and 
sheer  of  the  ship’s  deck,  or  the  lap  of  a plate  may  provide  a 
high  point  under  the  shelf;  it  is  from  this  point  that  the  bottom 
shelf  mark  is  established  so  that  the  minimum  distance  is  cleared 
at  all  points  under  the  shelf. 

This  mark  is  measured  from  the  high  point  of  the  deck  beneath 
the  shelving  and  is  established  on  the  structure  directly  over 
that  point.  After  the  first  mark  is  established,  however,  it  may 
be  used  as  a reference  from  which  to  obtain  the  other  height  marks. 
This  mark  is  then  transferred  fore-and-aft  with  the  level  and 
declivity  board.  It  is,  however,  transferred  athwartship  with 
level  only.  Height  marks,  however,  can  easily  be  transferred  on 
the  structure  itself  by  making  use  of  the  water  line  markings  as 
points  of  reference . 

Unit  3,  "Use  of  the  Declivity  Board  in  Transferring  Height 
Marks,"  should  be  studied  carefully  before  any  layout  is  attempted 
by  the  trainee . 


QUESTIONS 

1.  What  is  meant  by  "minimum  clearance"? 

2.  From  what  part  of  the  deck  surface  covered  by 
a shelving  unit  is  the  height  measured? 

3.  To  what  lines  are  the  height  references  given 
for  transfer  to  other  areas? 

4.  What  effect  does  ship  camber  and  sheer  have  in 
establishing  height  of  shelves? 
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USE  OF  THE  DECLIVITY  BOARD  IN  TRANSFERRING  HEIGHT  MARKS 
General  Information 

Ships  usually  are  built  on  an  inclined  plane  to  provide  for  launching. 

In  many  yards  the  slope  is  5/8"  per  foot.  This  slope,  known  as  the  declivity, 
must  be  taken  into  consideration  when  setting  any  part  of  the  structure 
while  the  ship  is  on  the  ways. 


A "declivity  board"  is  used  to  allow  for  the  sloping  of  the  ship. 

The  declivity  board  is  an  accurately  planed  board  whose  two  opposite  edges 
are  not  parallel  but  form  an  angle  equal  to  the  angle  of  the  slope  of  the 
shipway.  See  Fig.  1. 


DROP  FROM  PARALLEL 
IS  %"  PER.  FOOT 


LEVEL  LINE 


DECLIVITY  BOARD 
FlCa-l 

When  the  top  edge  of  the  declivity  board  is  made  level,  the  bottom 
edge  is  parallel  to  the  base  line;  i.e.,  sloped  the  same  as  the  ship. 
See  Fig.  2.  When  the  ship  is  afloat  the  base  line,  and  all  lines  made 
parallel  to  the  base  line,  will  then  be  at  true  level.  See  Fig.  3. 


FIG  - 3 


Marks  made  at  right  angles  to  the  bottom  of  the  declivity  board  will 
then  be  at  right  angles  (90°)  to  the  base  line  and  in  true  perpendicular 
when  ship  is  afloat.  See  M3-M4,  Figs.  2 and  3. 
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UNIT  3 — Use  of  the  Declivity  Board  in 
Transferring  Height  Marks 


Specifications 

Establish  on  fore-and-aft  bulkhead  marks  for  shelving. 


Tools 


Rule  Declivity  board 

Pencil  Level 


Procedure 

I .  F irst  Method 

1.  Be  sure  bulkhead  is  longitudinal  (one  which  runs  fore-and-aft). 

Note:  A transverse  bulkhead  needs  no  declivity  board, 
but  merely  a level. 

2.  Obtain  point  of  bottom  of  shelf. 

3.  Hold  declivity  board  so  that  the  narrow  end  points  in  the 
direction  of  the  higher  end  of  the  ship.  See  Fig.  2. 

4.  Place  bottom  edge  of  one  end  of  the  declivity  board  on  mark 
to  be  transferred.  See  Fig.  2,  M^. 

5.  Place  level  on  top  edge.  See  Fig.  2. 

6.  Level  the  board,  moving  the  end  not  on  the  mark,  until  bubble 
of  level  is  in  exact  center  of  glass. 

7.  Hold  board  firmly  in  position. 

8.  Check  the  bottom  to  be  sure  the  end  is  still  on  the  mark. 

9.  Check  level. 

10.  Mark  the  bottom  edge  of  board.  Repeat  if  necessary  to  extend  mark. 
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UNIT  3 — Use  of  the  Declivity  Board  in 
Transferring  Height  Marks 


II.  Alternative  Method. 


If  it  is  not  convenient  to  use  the  above  method,  or  whenever  it  is  desirable 
to  see  more  easily  the  mark  being  made,  proceed  as  follows: 

1.  Hold  declivity  board  so  that  large  end  points  to  the  higher  end  of  ship. 

2.  Place  top  edge  on  the  mark  established. 

3.  Place  level  under  the  bottom  edge  and  hold  there  firmly. 

4.  Make  the  board  level,  moving  the  end  not  on  the  mark. 

5.  Hold  the  board  firmly  in  position. 

6.  Check  to  be  sure  board  is  on  mark. 

7.  Check  level. 

8.  Mark  top  edge  of  board.  Repeat  if  necessary  to  extend  mark. 

Special  Note:  When  narrow  end  of  declivity  board  points  forward,  put 
level  on  top. 

When  narrow  end  points  astern,  put  level -on  bottom. 

Always  mark  the  edge  of  the  board  which  does  not  have  the  level  against  it. 
In  other  words,  use  both  edges  of  the  board  every  time;  one  side  to  level,  the 
other  to  mark.  The  marked  side  provides  a line  parallel  to  the  base  line 
of  the  ship. 


QUESTIONS 

1.  What  is  meant  by  the  11  declivity"  of  a ship  in  construction? 

2.  Why  is  it  necessary  to  have  this  declivity? 

3.  Need  there  be  a declivity  of  ships  built  in  drydocks?  Why? 

4.  Describe  a declivity  board. 

5.  What  determines  its  angle? 

6.  Why  is  a declivity  board  used? 

7.  What  tool  is  used  with  the  declivity  board? 

8.  In  what  direction  should  the  narrow  end  of  the  board  point 
for  Method  I? 

9.  Need  a declivity  board  be  used  athwartship?  Why? 

10.  Why  is  the  bottom  edge  of  the  declivity  board  placed  on  the 
mark  for  Method  I?  Illustrate  by  sketch. 

11.  Show  by  sketch  that  Method  II  secures  a line  parallel  to  the 
base  line  of  the  ship. 
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USE  OF  THE  DECLIVITY  BOARD  TO  ESTABLISH 
VERTICALS  90°  (PLUMB)  TO  THE  BASE  LINE  OF  SHIP 


General  Information 

If  the  ship  were  built  on  a level  plane  instead  of  inclined,  marks  should 
be  transferred  vertically  from  deck  to  deck  by  the  use  of  a plumb  bob.  How- 
ever, because  of  the  declivity  of  the  ship,  this  cannot  be  done  where  fore- 
and-aft  position  is  involved. 

For  this  fore-and-aft  plane,  in  plumbing  bulkheads  or  any  other  members 
vertical  to  the  base  line,  or  in  transferring  a place  mark  from  deck  to 
overhead,  (or  overhead  to  deck),  the  use  of  the  declivity  board  and  level  is 
the  most  frequently  applied  method. 

The  declivity  board  may  be  placed  against  the  particular  member  as  it  is 
installed,  or  it  may  be  used  with  a straightedge  to  provide  position  marks 
for  later  installation  of  this  member. 

Care  must  be  observed,  however,  in  vertical  work,  to  use  the  level  and 
declivity  board  combination  in  only  a strictly  fore-and-aft  plane. 

The  straightedge,  or  the  vertical  structure,  must  therefore  first  be 
made  plumb  athwartship,  using  the  level  only,  and  the  position  marked.  Reason- 
ably close  adherence  to  this  point  of  location  athwartship  will  permit  an 
accurate  fore-and-aft  plane  for  using  the  declivity  board. 

Tools 

Declivity  board  Straightedge 

Level  Pencil  or  soapstone 

Procedure 


1.  Establish  base  point. 

(This  may  be  on  deck  to  transfer  overhead  or  vice  versa). 

2.  Place  vertical  structural  member  (or  straightedge)  on  this  location. 

3.  Put  edge  of  level  against  edge  of  vertical  toward  either  side  of  vessel. 

4.  Adjust  vertical  by  shifting  free  end  port  to  starboard  (athwartship) 
until  bubble  of  level  is  centered;  the  piece  is  then  plumb  athwartship. 

5.  Check  position  at  base  point. 

6.  Check  level. 

7.  Mark  top  of  vertical.  (This  mark  will  run  in  a fore-and-aft  direction 
and  serve  to  guide  fore-and-aft  movement . ) 

8.  Plumb  fore-and-aft,  using  level  with  declivity  board. 
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A.  To  plumb  the  forward  side  of  a vertical. 

9.  Check  location  at  base  points. 

10.  Point  the  declivity  board  down. 

11.  Hold  one  edge  of  board  against  forward  side  of  vertical. 

12.  Hold  level  firmly  against  other  edge  of  declivity  board. 

13.  Adjust  vertical  by  moving  free  end  fore-and-aft,  until  bubble  of 
level  is  centered.  Move  only  fore-and-aft,  following  line  made 
in  Step  7. 

14.  Check  position  at  bottom. 

15.  Check  level. 

16.  Mark  top.  (This  mark  will  run  athwartship. ) Point  of  intersecting 
lines  provides  transferred  "plumbed"  position. 

B.  To  plumb  the  after  side  of  a vertical. 

9.  Point  declivity  board  up, 

10.  Hold  edge  of  declivity  board  against  after  side  of  vertical. 

11.  Proceed  as  above. 

Note:  Considering  the  vertical  the  "mark"  side  we  recall  - "level 
one  edge  of  the  declivity  board,  mark  the  other." 

See  Fig.  1 to  review  use  of  declivity  board  and  level  in  all  quadrants. 
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QUESTIONS 

1.  What  is  meant  by  a point  "plumb"  to  another  one? 

2.  What  is  the  difference  between:  a.  A right  angle? 

b.  900? 

c.  A perpendicular? 


3. 


A vertical  unit  or  member  should  be  first  plumbed  a. 

b. 


Why? 


Athwartship? 

Fore-and-aft? 


4.  How  will  securing  this  location  assist  the  next  operation? 

5.  With  what  tools  is  the  athwartship  plumbing  accomplished? 

6.  What  tools  are  used  in  fore-and-aft  plumbing? 

7.  The  level  with  declivity  board  is  used  in  plumbing:  a.  Athwartship? 

b.  Fore-and-aft? 


8.  In  what  plane  should  the  level  with  declivity  board  be  used?  Why? 

9.  How  should  a declivity  board  be  pointed  on  the  forward  side  of  a 
vertical?  Why?  Explain,  using  a sketch. 

10.  How  would  you  answer  Question  9 for  the  after  side  of  a vertical? 
Why?  Explain  with  sketch. 


) 
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UNIT  5 — Layout  Template  for 
T Bar  Supports 


LAY  OUT  TEMPLATE  FOR  T BAR  SUPPORTS 
General  Information 


T bars  are  the  main  supporting  members  of  a shelf  unit. 
They  are  installed  in  a ship’ s compartment  clear  of  bulkheads 
or  shell  structure,  and  are  also  required  on  fronts  of  shelf 
units  where  bulkheads  and  shell  (of  ship)  form  the  back  or 
onds  of  the  shelf  units. 

The  plan  view  shows  size  and  locations  of  T bars  for  the 
shelf  units.  Other  views  provide  details  for  the  type  of 
clips  as  required  on  bottom  and  top  ends  of  T bars  for 
connections  to  ship’s  deck  structure. 

Drawings  usually  show  (a)  maximum  or  minimum  dimensions 
(as  required)  from  ship  deck  structure  (at  bottom  end  of  T 
bars)  to  bottom  of  the  side  or  the  partition  plates;  (b) 
dimensions  as  required  for  height  above  deck  (at  bottom) 
to  first  row  of  shelves;  (c)  spacing  and  size  of  rivets 
as  required  to  make  connections  on  leg  of  T bar  to  vertical 
edges  of  side  or  partition  plates. 

Drawings  usually  show  the  dimensions  required  for 
spacing  of  shelves. 

Note:  This  information  is  needed  to  lay  out  holes 

required  in  face  of  T bars  for  shelf  (box 
flange)  connections. 

The  drawing  will  not  give  the  exact  over-all  length 
as  required  for  the  T bars. 

Note:  This  height  is  determined  from  the  ship  structure 

and  measured  exactly  on  the  location  of  each  T 
bar  from  deck  to  deck. 

The  part  of  the  T bars  extending  above  the  top  of  shelf 
sections  to  the  deck  over*  are  usually  left  blank  (no  holes). 

In  multiple  unit  production  an  accurate  metal  template  is 
required  for  the  layout  of  holes  on  the  face  and  leg  of  the 
T bar.  See  Fig.  1,  which  shows  one  type  of  template 
commonly  used. 


♦Meaning  deck  overhead 
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UNIT  5 — Layout  Template  for 
T Bar  Supports 


Stock  T bars  are  usually  received  in  20T-0"  standard  mill  lengths. 
Sometimes,  however,  special  lengths  above  and  below  the  standard  are 
ordered  for  the  job.  Care  must  be  exercised  in  cutting  stock  lengths 
to  the  dimensions  required  for  T bars  to  develop  a minimum  waste  of 
material . 

Short  ends  are  sometimes  combined  by  welding  together  to  make  up 
intermediate  T bars.  This  must  be  done  very  accurately  and  dressed 
smoothly  so  that  no  joint  will  be  evident  after  painting. 

Specifications 


1.  Drawing:  showing  plan  view,  elevations,  sections,  and  details. 

2.  Dimensions 

a.  Ship  structural  dimensions 

b.  Sheer  and  camber  of  decks 

c.  Dimensions  between  decks 

d.  Nature  and  details  of  interferences 

Procedure 


1.  Secure  the  length  of  each  T bar  from  structure  at  location 
of  the  respective  bars  and  mark  off  on  the  plan  the  over-all 
length  required  for  each  T bar. 

2.  Mark  with  stencil  on  face  of  T bar  at  top  and  bottom  the 
number  assigned. 

Note:  This  number  is  fixed  as  to  locations  determined  on 

ship  and  marked  on  drawing  or  sketch  respectively. 

3.  Procure  the  template  for  fixed  battens,  or  the  side  or  partition 
plates,  and  carefully  check  the  spacing  of  holes  on  the  side 
edges  that  must  coincide  with  those  to  be  laid  out  on  the  legs 
of  the  T bars . 

4.  The  space  from  bottom  end  of  T bar  to  first  hole  on  bottom  of 
batten,  side,  or  partition  plate  will  vary  in  accordance  with 

the  sheer  or  camber  of  deck.  See  Unit  7 and  photograph  on  Page  30. 

Be  sure  that  this  factor  is  taken  into  account  for  each  T bar. 

< 

It  is  not  placed  on  the  template. 
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5.  Figure  1 illustrates  the 
shape  to  which  the  tem- 
plate metal  is  usually 
formed  to  fit  the  T bar 
stock  before  holes  are 
marked.  (This  is  desir- 
able to  compensate  for 
any  slight  error  in  bend 
allowance  regarding  rela- 
tionship of  hole  points.) 

6.  When  the  template  metal  is 
to  be  formed  to  fit  the 
stock  T bar,  proceed  to 

lay  out  as  follows.  Letters 
refer  to  Fig.  1. 

a.  Draw  a straight  line, 
longer  than  the  length 
required  for  the  tem- 
plate, parallel  to  one 
edge  of  template  metal. 

b.  Draw  a second  line,  B 
(spaced  equal  to  the 
thickness  of  the  T bar), 
parallel  to  the  first 
line,  A. 


UNIT  5 — Layout  Template  for 
T Bar  Supports 
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FIG.  1 


c.  Check  the  template  and  determine  the  dimension  allowance 
for  lap  on  the  leg  of  the  T bar  and  draw  the  third  line, 

C (spaced  to  this  dimension),  parallel  to  the  second  line 
as  drawn  in  Step  b. 

d.  From  the  point  on  leg  of  T bar  at  C,  measure  the  dimension 
to  point  marked  D.  Space  the  fourth  line  (D)  to  this 
dimension  and  draw  it  parallel  to  line  C. 

e.  Measure  the  thickness  of  T bar  face  flange  D-E . Space 
the  fifth  line  to  this  dimension  and  draw  line  E parallel 
to  line  D. 
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f.  Measure  the  width  of  face  of  flange  of  T har  (E  to  F).  Draw  line  F 
parallel  to  the  others . 

g.  Lay  out  the  thickness  of  the  T har  face  flange  and  draw  line  G 
parallel  to  F. 

h.  Mark  bend  symbol  (...)  on  each  end  of  lines  B,  C,  D,  E,  and  F and 
on  the  shear  marks  A and  G. 

i.  Use  the  length  of  side  or  partition  plate  as  the  dimension  for  the 
length  of  T bar  template  and  square  each  end  to  this  dimension. 

* 

j.  Mark  all  bend  lines  "up".  (Note:  Lines  C and  D are  not  to  be  bent 
to  900). 

k.  Space  the  holes  carefully  and  drill  with  1/8"  drill.  This  serves 
as  a guide  for  the  center  punch  in  marking  the  T bar. 


QUESTIONS 

1.  What  is  the  purpose  of  a template  in  making 
T bar  supports? 

2.  What  determines  the  spacing  of  the  first  hole 

to  be  placed  in  the  bottom  of  the  T bar  support? 

3.  What  method  is  provided  by  the  template  for 
marking  bolt  holes? 

4.  What  is  the  bend  symbol?  What  information 
should  accompany  it? 
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FABRICATE  T BAR  SUPPORTS 


General  Information 

T bars  are  usually  riveted  to  the  partition  plates  with  3/l6"  rivets 
through  the  legs  of  the  T bars.  The  faces  of  the  T bars  are  usually  drilled 
to  match  holes  provided  in  the  box  flange  of  shelves.  Holes  are  provided 
on  faces  of  T bars  at  bottom  end  to  match  holes  punched  in  deck  connection 
clips . 

The  face  dimension  of  a T section  is  usually  twice  the  leg  dimension, 
less  the  thickness.  Thus  2-3/4  x l-l/2  x l/4  would  show  face,  leg  and 
thickness  respectively. 

Stock  lengths  of  T bars  are  usually  received  in  20’ -0"  standard  mill 
lengths.  Drawing  will  give  size  of  T bars  required,  together  with  spacing 
and  size  of  holes  as  required  in  the  face  for  shelves  and  deck  clips  and 
in  the  leg  for  partition  plate  riveted  connection. 

The  metal  templates  specially  formed  to  fit  accurately  on  the  T bar 
serve  very  important  functions  in  multiple  production,  and  extreme  care 
must  be  used  in  the  layout  and  forming  of  these  templates  to  insure  the 
necessary  accuracy  required  on  this 

The  over-all  length  of  T bars 
is  usually  determined  from  ship, 
after  locations  as  required  are 
laid  out.  Each  different  dimen- 
sion as  laid  out  must  be  identified 
and  assigned  a respective  number. 

This  information  is  very  important 
to  the  actual  work  of  template 
layout. 

Tools 

Rule 
Square 
Dividers 
Scribe 

Combination  square 
Hammer 
Center  punch 
Shears 
Drills 
Tape  lines 

Materials 

22-gauge  template  metal 
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UNIT  6 

Fabricate  T Bar  Supports 
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Procedure 


1.  Check  drawing  for  size  of  T bar  required. 

2.  Check  locations  on  ship  for  over-all  length  and  prepare  a list  to 
identify  the  location  of  bars  to  be  respectively  marked  to  coincide. 

3.  Check  drawing  for  shelf  spacings  required. 

4.  Check  drawing  for  size  and  spacing  of  rivets  required  in  making 
connection  for  partition  plates. 

5.  Template  metal  for  face  template  and  leg  template. 

6.  Cut  stock  to -length. 

7.  Mark  through  the  template  and  drill  bar  as  required. 


QUESTIONS 

1.  What  is  the  purpose  of  the  T bar  support? 

2.  What  is  the  usual  relationship  in  the  size  of  face 
dimensions  to  the  leg  and  thickness  of  dimensions? 

3.  What  factors  must  be  taken  into  consideration  in 
determining  the  length  of  an  upright  T bar  support? 

4.  How  does  one  identify  the  T bar  as  to  place  of 
installation? 
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LAY  OUT  HOLES  IN  VERTICAL  ANGLE  SUPPORTS 

General  Information 


Sheet  1 of  3 


The  line  of  shelving  must  parallel  the  base  line  of  the  ship,  regardless 
of  any  sheer  or  camber.  Since  the  clips  are  secured  to  the  deck,  consideration 
must  be  given  to  the  differential  between  line  of  sheer  or  camber  .and  the  base 
line.  See  Fig.  1. 


This  is  preferably  obtained  on  the  ship  with  a level  and  a declivity 
board.  It  can  also  be  established  from  mould  loft  offsets. 


PRESENTS  SAME  PROBLEM  WITH 
INVERTED  CURVE. 


FIG.  1 


Note  in  the  sketch  that  the  angle  supports  are  the  same  length,  as  is 
the  layout  for  the  holes  for  the  base  clips.  However,  the  distances  between 
clip  holes  and  bottom  shelf  will  vary  depending  upon  the  differential  caused 
by  line  of  sheer  or  camber. 

Clearance  distance  must  be  provided  at  bottom  for  deck  weld  of  clip,  and 
at  top  for  deflection.  See  Details  C and  D. 

Specifications 

Lay  out  holes  as  required  for  8”  minimum  clearance;  12”  shelf  spacing; 
deck  sheer  is  as  illustrated  in  Fig.  1;  bolt  holes  7/32”.  Lay  out  and  punch 
pieces  A,  B,  C. 

Job  assignment  may  provide  own  specifications. 
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UNIT  7 — Layout  Holes  in  Vertical 
Angle  Supports 


Materials 

3 - M.W.  galvanized  steel  angles,  1-g  x Lg-  x 3/l6  x 8' 
Tools 

Rule  Center  punch  Level 

Soapstone  marker  Combination  square  Declivity  board 
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Equipment 


No . 2 hand  punch 
Shears 


Procedure 


1,  Ascertain  distance  between  decks  at  point  of  each  upright  support 
angle  (8*  specified  in  this  job). 


2,  Subtract  from  this  distance  the  clearance  required  for  deck  weld  of 
clip  (■§-")  and  the  allowance  for  overhead  deck  deflection  (1-3/4”). 
Total  2^"  from  8*  = L = 7' 9-3/4” , See  Figs,  1 and  2. 


3. 

4. 

5. 

6. 


7. 


Secure  angle  stock  and  shear  to  determined  length 

Lay  out  for  base  clip  holes.  These  are 
all  alike.  See  Fig,  2, 

Determine  minimum  shelf  clearance  (8”  here). 

Determine  differential  of  deck  to  shelf  SHELF 

clearance  as  compared  with  shelf  at  minimum 
point  (A  = 0”,  B =4",  C = 2”). 

Piece  A,  Fig,  2, 

(a)  Determine  distance  of  minimum  shelf 
clearance  (8”), 

(b)  Add  factor  of  bolt  hole  above  shelf 
line  (3/8)  = 8-3/8. 

(c)  Subtract  deck  weld  clearance, 

8-3/8  minus  ^ = 7-7/8  . 


Measure  from  end  of  angle  A 7-7/8  for  first  shelf  hole; 


Piece  B 

Since  deck  ’’drops”  4”  where  B stands,  for  this  piece  the  bolt  hole 
for  shelf  will  be  4”  farther  from  end  of  angle,  7-7/8  + 4”. 

Measure  11-7/8  from  end  of  angle  B for  first  shelf  hole. 


Piece  C 

Differential  of  this  piece  and  minimum  piece  A is  2",  Therefore  7-7/8  2” 

is  its  layout.  Measure  from  end  of  Angle  C 9-7/8”  for  first  shelf  bolt  hole. 


8.  Lay  out  holes  for  all  shelves. 

9.  Center  punch  holes. 

10.  Punch  out  holes  and  smooth  edges. 
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QUESTIONS 

1.  The  line  of  shelf  tops  must  be  parallel  to  the: 

a.  deck  line? 

b.  the  base  line  of  ship? 

c.  the  overhead? 

2.  Why  is  the  angle  support  bar  cut  shorter  than  the  deck-to-deck 
measurement? 

3.  Does  the  angle  bar  run  down  to  the  deck?  Discuss  briefly. 

4.  How  is  the  angle  support  held  in  place  at  the  bottom? 

5.  Why  is  clearance  provided  between  the  top  of  the  bar  and 
the  deck  above? 

6.  How  does  one  know  what  the  minimum  shelf  clearance  must  be? 

7.  What  makes  the  clearance  vary  from  this  figure? 

8.  What  is  meant  by  the  expression  "differential  distance"  as 
used  in  this  sheet? 

9.  How  will  the  "differential"  affect  layout  of  holes? 

10.  Is  there  any  change  of  layout  for  bottom  clip  holes  on  the 
angle  supports? 

11.  What  distance  is  affected  by  the  "differential": 

a.  shelf  to  shelf? 

b.  shelf  to  clips? 

c.  clips  to  bottom? 

12.  Why  does  the  shelf  bolt  hole  not  occur  at  the  exact  line  of 
shelving? 

1 
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INSTALL  VERTICAL  SUPPORT  MEMBER  FROM  ESTABLISHED  POINTS 


General  Information 

Following  layout  of  area  and  structure,  and  preparation  of  vertical 
supports,  the  next  step  is  the  installation  of  these  supports.  They 
may  be  angles,  T bars,  or  flat  bars;  or  combinations  of  these  shapes. 

They  must  be  set  accurately  and  made  perfectly  plumb  to  base  line  of  ship, 
both  athwartship  and  fore-and-aft. 

Specifications 


1.  Supports  must  be  set  in  position  according  to  plan. 

2.  All  supports  must  be  set  plumb  to  base  line,  athwartship  and 
fore-and-aft. 

3.  Face  of  support  member  must  be  lined  with  line  of  shelf. 
Materials 


Top  and  bottom  clips 
Support  members  as  required 


Tools  Equipment 

Level  Welding  service 

Declivity  board 
C clamp 
Wood  blocks 


Procedure 

1.  Be  sure  position  of  corners  is  marked  on  deck  and 
overhead  structure. 

2.  Secure  specified  support  uprights  which  have  been  cut 
to  length  and  punched. 

3.  Attach  clip  to  bottom.  (This  may  have  been  done  in  stock.) 


4.  Slide  top  clip  on  bar  and  secure  from  sliding  down  by 
clamping  blocks  beneath  clip. 

5.  Place  base  clip  in  position  on  mark. 

6.  Check  face  of  support  to  be  sure  it  is  parallel  to 
line  of  shelving. 

7.  Tack  weld  base  clip  to  deck. 
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8o  Push  top  clip  firmly  against  overhead  structure  and  adjust  clamp 
and  blocks  to  prevent  its  sliding  down. 

9.  Shift  support  member  as  required  to  line  up  while  "sighting”  it 
with  overhead  mark. 

10.  Check  face  of  support  at  top  to  be  sure  it  is  parallel  with  line  of  shelving. 

11.  Check  for  accurate  athwartship  position  by  use  of  level.  Adjust  to  suit. 


12.  Check  for  accurate  fore-and-aft  position  with  level  and  declivity 
board  and  adjust  to  suit.  (Do  not  disturb  athwartship  position) . 

13.  Weld  top  clip  in  position. 

14.  Repeat  process  for  other  vertical  supports. 


Note:  If  several  intermed- 
iate vertical  supports 
are  required,  the 
practice  is:  (l)  to 
erect  the  end  members; 

(2)  to  clamp  a steel 
straightedge  bar  at 
top  and  bottom;  and 

(3)  to  set  the  new 
members  to  this  line, 
spacing  laterally  by 
means  of  a spreader 
rod  to  the  next  up- 
right. This  method 
eliminates  the  use  of 
the  level  or  declivity 
board  in  setting  in- 
termediates. See 
illustration. 


QUESTIONS 

1.  A vertical  support  member  is  made  plumb  to  what  line  of  the  ship? 
What  is  usually  used  to  accomplish  this? 

2.  Which  vertical  support  members  to  a unit  should  be  erected  first? 

3.  When  should  the  top  clip  be  placed  on  the  vertical  member? 

4.  The  face  of  the  support  should  usually  be  parallel  to  what  line? 

5.  How  is  the  base  clip  fastened  to  the  deck? 

6.  What  method  is  usually  used  to  line  up  the  faces  of  intermediate 
vertical  supports?  Why? 
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MAKE  FLAT  CLIP  SUPPORT  FITTINGS  FOR  SHELVING 
General  Information 


Flat  clips  are  welded  at  intervals  of  approximately  9"  to  the  sides 
of  the  structure  to  provide  support  for  the  rear  of  shelving.  They  are 
usually  set  in  a plane  parallel  to  the  shelf,  although  where  they  support 
an  angle  they  will  be  turned  vertically.  In  practice,  clips  are  produced 
in  quantity  lots  and  supplied  from  stock  room. 


Holes  are  punched  for  the  bolts  that  hold  shelf  in  place. 
Specifications 

Make  clips  required  for  installation. 

1/8  x 1-g-  x 2 M.W.  galvanized  steel, 
punched  according  to  sketch. 

Materials  FIG.”  1 

1/8  x lig- M.W.  galvanized  steel,  length  depending  upon  number  of  clips. 


Tools 


Equipment 


Rule  . Shear 

Center  punch  Hand  punch 

File 


Procedure 

1.  Lay  out  clips  and  hole  on  bar  stock. 

2.  Center  punch  location  of  holes. 

3.  Punch  all  holes  on  strip. 

4.  Shear  clips  to  line. 

5.  Remove  burrs  from  all  edges  with  a file. 

QUESTIONS 

1.  Why  is  a 7/32"  hole  punched  in  the  clip  where  a 
3/16"  bolt  will  be  used? 

2.  Why  is  it  necessary  to  remove  the  burrs  from  the 
edges  of  the  clip? 

3.  How  many  clips  would  be  required  under  the  back 
of  a shelf  38"  long?  Demonstrate  with  sketch. 


Page  21 


MARINE  SHEET  METAL  SHOP  AND  FIELD  WORK 
SHELVING,  BINS,  AND  LOCKERS 


Sheet  1 of  1 


UNIT  10  — Layout  and  Install 
Support  Clips 


LAY  OUT  AND  INSTALL  SUPPORT  CLIPS 

General  Information 


Clips  are  welded  to  the  structure  at  intervals  of  approximately  9". 
They  are  usually  parallel  with  the  surface  of  the  shelf  they  support  but 
may  be  held  vertically  when  used  with  an  angle  for  cross-shelf  support. 
They  must  be  in  the  same  plane. 

Specifications  Tools 


Install  support  clips  as  required. 
Clips  to  be  in  same  plane. 

Materials 

Clips  as  required 

Equipment 

Welding  service 


Rule 

Straightedge 

Chalk  line 

Scribe 

Pencil 

Square 

Level 

Declivity  board 
Tongs  or  pliers 
C clamps 


Procedure 

1.  Establish  minimum  clearance  distance  from  highest  point  of  deck 
beneath  shelving. 

2.  Level  this  mark  athwartship  and  mark  on  structure  with  chalk  line 
or  straightedge  and  scribe. 

3.  Establish  this  point  on  the  structure  in  a fore-and-aft  direction, 
using  a declivity  board  and  level. 

4.  Lay  out  bottom  line  of  all  shelves  on  structure  and  on  other  members 
which  shelf  will  touch. 

5.  Lay  out  for  clips  as  specified  (usually  9"  centers). 

6.  Hold  clips  on  marked  lines  and  have  welded. 

7.  Check  for  plane,  adjust  as  required. 

QUESTIONS 

1.  What  is  the  difference  between  "athwartship”  and  "fore-and-aft"? 

2.  Why  do  we  not  use  a declivity  board  in  Step  2? 

3.  Why  must  a declivity  board  be  used  in  Step  3? 

4.  Why  must  the  place  of  each  shelf  be  marked  at  all  points? 

5..  How  are  the  clips  usually  fastened  to  the  structure? 

6.  What  does  it  mean  to  say  clips  shall  be  "in  the  same  plane"? 

7.  Why  should  the  clips  for  a shelf  be  "in  the  same  plane"? 

8.  Which  end  of  the  clip  is  placed  against  the  structure? 
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UNIT  11  — Fabricate  and  Erect 
Coaming  Bar 
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General  Information 


Where  it  is  necessary  to  seal  the  back  of  the  shelf  against  the  possibility 
of  loose  material  falling,  as  in  the  storage  of  small  parts  and  provisions,  a 
flat  bar  is  welded  in  place.  This  is  known  as  a "coaming  bar"  and  provides 
both  support  and  sealing  for  the  back  of  the  shelf.  At  obstructions,  to  con- 
tinue the  seal  and  support,  a collar  plate  is  installed.  See  Fig.  1,  Detail  "0" . 
At  small  projections  such  as  rivet  heads,  etc.,  the  bar  is  cut  around  the 
obstruction. 

Specifications 


Make  a coaming  bar  between  two  structural  members  as  shown  in  sketch,  or 
to  fit  conditions.  Weld  one  inch  on  four  inch  centers. 

Materials  Tools  Equipment 

l/8"  x 2"  x ("?")  M.W.  Rule  Shear 

galvanized  steel  Center  punch  Welding  service 

Pliers  or  tongs 


1.  Measure  distance  between  facing  surfaces  of  obstructions.  See  Fig.  1. 

2.  Secure  flat  bar. 

3.  Lay  out  and  shear  to  length. 

4.  Trim  or  shear  to  fit  neatly  around  the  base  of  obstructions  and  to  butt 
to  collar  plate. 

Note : Until  skill  has  been  achieved  with  practice, 
this  should  be  template d. 

5.  Hold  in  position  to  height  marks  and  have  welded.  Be  sure  plane  of 
bar  follows  line  of  shelving  in  both  directions. 

QUESTIONS 

1.  When  are  coaming  bars  used  instead  of  clips  for  shelf  support? 

2.  How  is  the  effect  of  a coaming  continued  around  an  obstruction? 

3.  At  what  points  will  the  width  of  a coaming  bar  have  to  be  reduced? 
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FABRICATE  COLLAR  PLATES 

General  Information 

Where  the  structural  members  such  as  the  stiffeners  or  frames  of  a 
vessel  constitute  an  obstruction  to  the  run  of  the  shelving,  the  shelving 
is  cut  or  notched  around  those  members.  If  clips  are  specified  for  shelf 
support,  then  clips  are  welded  to  the  obstruction  to  continue  the  same 
type  of  support.  Where,  however,  the  back  of  the  shelf  must  be  sealed, 
a coaming  bar  will  be  welded  on  the  structure  for  shelf  support.  To 
continue  this  sealing  and  shelf  support  a "collar  plate"  is  welded  to  the 
structural  member.  See  Unit  13,  which  shows  the  various  applications  of 
collar  plates.  Templates  are  usually  on  hand  for  various  shapes  and  sizes 
of  structural  members,  or  can  be  made  to  suit  as  required. 

It  is  very  important  that  the  plane  of  the  shelving  be  followed  in 
installing  the  collar  plate.  To  provide  working  points,  the  coaming  bars 
are  installed  first. 

Specifications 

Cut  collar  plate  to  required  obstruction  and  install. 

Finished  plate  to  have  square  corners,  in  same  plane  with  coaming 
bars,  and  without  burrs  or  kinks. 

Materials 


1/8"  M.W.  galvanized  steel  - size  required  for  job. 
Template  paper 


Tools 

Equipment 

Square 

Pliers  (tongs) 

Throatless  shear 

Scribe 

Level 

Welding  service 

Rule 

Straightedge 

Vise 

Tongs 

Chalk  line 

Center  punch 

Dividers 

Hammer 

Hack  saw 

Cold  chisel 

File 
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Procedure 

1.  Secure  or  make  template  for  obstruction. 

2.  Lay  out  metal,  using  template,  square,  and  scriber. 

3.  Shear  and  deburr  pieces  of  size  and  shape  required. 

4.  Establish  mark  for  top  of  collar  plate  and  carry 
this  mark  around  all  sides  of  obstructing  member. 

5.  Hold  metal  in  position  with  pliers  or  tongs.  (Be  sure  to 
line-up  carefully,  maintaining  plane  with  coaming  bars.) 

6.  Have  collar  plate  and  obstructing  members  welded. 

7.  Check  line  of  top  and  correct  if  necessary. 

8.  Repeat  for  piece  on  other  side  of  stiffener. 

9.  Place  end  piece  and  have  welded  to  structure. 

10.  Weld  pieces  at  point  of  contact  with  each  other. 

11.  Flush  these  welds  on  top  to  clear  in  way  of  shelf. 
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1. 

2. 

3. 

4. 

5. 

6. 


QUESTIONS 

Why  are  collar  plates  required? 

What  harm  would  kinks  or  burrs  do  on  the  collar  plate? 

Why  are  templates  used? 

Is  it  necessary  to  maintain  the  same  plane? 

Why  are  collar  plates  placed  after  coaming  bars  are  installed? 
How  can  we  secure  the  same  plane  in  setting  a collar  plate? 
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UNIT  13 — Typical  Methods  of  Fitting 
Around  Obstructions 


TYPICAL  METHODS  OF  FITTING  AROUND  OBSTRUCTIONS 


The  layout  for  shelving  and  bins  involves  consideration  of  the 
various  obstructions  of  the  ship.  These  may  be  of  the  structure, 
such  as  stiffeners,  frame  members,  and  other  structural  shapes;  or 
they  may  be  the  ship’s  outfitting,  such  as  electrical  control  boxes, 
built-in  recesses,  ventilation,  pilasters,  etc. 

Whether  or  not  the  latter  objects  are  actually  in  position, 
provision  must  be  made  for  them  as  planned  or  the  shelving  will 
later  have  to  be  removed  and  recut  to  suit.  Careful  study  of  the 
arrangement  plans  for  the  area  is  necessary  in  order  to  prepare  for 
the  layout. 

I.  Structural  Obstructions 

Transverse  beams,  frames,  and  stiffener  bars  are  the  three  most 
common  structural  obstructions.  They  affect  the  layout  either  to 
be  connected  to  or  cleared  as  required.  See  sketches  on  Pages  27 
and  28 . 

II . Outfitting  Obstructions 


Cable  runs,  pipes,  ducts,  and  conduit  boxes  are  the  usual 
obstructions  of  this  type. 


EXERCISE 

Prepare  for  instructor' s inspec-tion  a sketch  showing  the 
method  of  fitting  around  the  following: 

a.  I beam,  3 inch  face,  6 inches  deep. 

b . Z bar,  2x2x2. 

c.  4 inch  pipe,  1 inch  clear  of  bulkhead. 

d.  Flanged  channel,  ^ inch  stock,  2 inch  ears,  1 inch  offset, 
clearance  width  of  extended  part  4 inches. 

e.  Bulb  angle,  3x3. 

f.  Channel,  2 inches  x 4 inches. 

g.  Angle  bar,  3x3. 
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SHELF  CUT  OUT  TO  CLEAR  VENT.  PIPE 


r^T 


i — L 


L- U 


k-r-J 


SECTION  A- A 
SHELF  CUTOUT  TO  CLEAR 
CABLE  RACK , WITH  PRO- 
TECTION PLATE. 


<0> — 1 

SEE  UNITON 
COLLAR  PLATE 


OPEN  TYPE  SHELF  CUTOUTS  AROUND  STRUCTURAL  MEMBERS 
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UNIT  14  — Make  Shelf  Horizontal 
Angle  Supports 


MAKE  SHELF  HORIZONTAL  ANGLE  SUPPORTS 


General  Information 


The  strength  of  a shelf  can  be  reinforced  by  any  of  the  following  methods: 

1.  Forming  the  edges  into  flanges  or  hems 

2.  Insertion  of  divider  strips 
5.  Use  of  end  and  back  plates 

4.  Corrugation  of  the  shelf 

5.  Placing  of  angle  strips  or  flat  bars  on  edge  beneath  the  shelves. 
Combinations  of  these  methods  can  be  used. 

Where  a square  end  of  the  cross  support  angle  is  not  required  in  order 
to  match  with  other  fittings,  the  flange  of  the  angle  iron  is  sometimes 
sheared  back  on  a 45o  angle  to  secure  neatness  and  to  provide  easier  access 
to  the  bolt.  See  Fig.  1. 

Specifications 

Provide  angles  l/8"  x 1^"  x 1^"  x 14"  or  size  required. 

Punch  holes  at  end  and  top  as  specified. 


Tools 


Equipment 


Rule 

Center  punch 
Hammer 

Wrench  for  bolts 

C clamp 

Level 


Angle  shear 
Emery  wheel 
Portable  power  drill 
Hand  punch 


Materials 


As  required,  M.  W. 


steel  angle  l/8"  x I-4"  x 1^-"  x length  to  suit. 
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1.  Measure  for  length  of  horizontal  angle  support. 

(Distance  between  </■  of  holes  in  vertical  angles,  plus  Is"".)  See  Fig.  2. 


2.  Lay  out  length  on  stock. 

3.  Shear  angle  to  length. 

4.  Trim  flange  of  angle  at  each 
end  as  shown  in  specifications. 
Shear  and  grind  smooth  on 
emery  wheel . 

Note:  End  may  have  to  be  left 
square  to  match  other 
members . 

5.  Measure,  or  obtain  from  detail, 
location  of  holes. 


6.  Lay  out  and  center  punch  for  holes. 


7.  Punch  or  drill  holes. 

8.  Place  bar  in  position,  insert  bolts,  and  tighten. 


QUESTIONS 

1.  Name  the  methods  of  reinforcing  shelves. 

2.  Why  are  the  ends  of  the  support  angle  sheared  back? 

3.  When  are  angles  left  square? 

4.  When  are  the  bolt  holes  for  the  angles  drilled  into  the  uprights? 


FLAT  BAR  SUPPORT  FOR  SHELVES 
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an  Irregular  Arc 


LIFT  DIMENSIONS  AND  CONSTRUCT  AN  IRREGULAR  ARC 

A.  Lift  the  Arc 
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1.  Locate  on  structure  the  points  at  each  end  of  the  section  that  is  to 
he  "lifted". 


2.  Measure  and  mark  on  rough  sketch  the  straight  line  dimension  between 
these  points. 

3.  Cut  length  of  template  wood  accurately  to  this  dimension.  Edge  must 
be  straight. 

4.  Divide  this  length  into  three  or  more  equal  spaces  and  erect  perpen- 
diculars from  these  points  across  the  width.  Use  square.  See  Fig.  1. 

5.  Hold  this  template  on  the  points  located  in  Step  1. 

6.  Measure  and  record  'on  rough  sketch  (or  on  the  template  wood)  at  each 
line,  the  respective  dimension  from  edge  of  template  to  curved  portion 
of  structure. 


Note:  Instead  of  a template  board  the  trainee  may  use  a chalk  line 

stretched  tightly  between  the  two  end  points  with  intermediate 
points  marked  on  structure.  Measurements  must  be  taken  square 
to  line,  however. 


B.  Construct  the  Template 


FIG-1 


7.  Draw  a straight  line  the  length  of  the  chord  of  arc  to  be  drawn,  or 
use  the  straight  edge  of  the  template  material. 


8.  Locate  points  on  this  line  from  which  to  erect  perpendicular  ordinates. 

9.  Mark  on  each  ordinate  the  respective  dimensions  for  height  of  arc 
above  the  base  line  at  each  point. 

10.  Connect  these  points  with  a curved  line,  to  coincide  with  the  three  or 
more  points,  by  bending  a steel  flat  bar  or  a piece  of  thin  template 
wood  to  touch  the  various  points  and  marking  its  edge.  (Hold  strip  on 
one  end,  point  "x",  and  bend  the  bar  to  touch  the  ordinate  points  and 
the  other  end-point  "y",  marking  along  this  curve.) 

11.  Cut  material  to  the  curve. 


EXERCISE 


Construct  on  a large  piece  of  paper  (or  on  floor  or  blackboard) 
a shallow  irregular  arc.  Measure  and  duplicate  this  arc  elsewhere, 
following  the  methods  developed  in  this  unit. 
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LIFT  AND  LAY  OUT  SHELF  TO  FIT  AGAINST  HULL  OR  SHELL  OF  VESSEL 


General  Information 

Having  placed  the  vertical  uprights  and  the  horizontal  supports,  the  next 
step  is  to  lift  the  shelf  size  and  shape  for  fabrication.  Because  of  the 
curvature  of  the  hull  or  shell,  the  back  must  be  carefully  duplicated  to 
provide  neat  fitting.  Where  this  curvature  is  not  a factor  and  the  shape  is 
a regular  rectangle,  it  can  be  laid  out  with  rule,  square,  and  pencil. 

Specifications 

Lift  and  lay  out  shelf  as  conditions  provide. 


Tools 

Straightedge  or 
chalk  line 
Rule 


Pencil 
Dividers  or 

trammel  points 


A.  Lift  Arc  of  Shelf 


Materials 

Rough  sketch  paper 
Template  paper 

(or  shelf  material) 


C.D  ANGLES 
IN  PLACE 


FIG.-l 


1.  Measure  chord  of  arc  (refer  to  A-B,  Fig.  l). 

2.  Measure  height  (ht)  at  greatest  depth,  perpendicular  to  chord,  using 
rule  or  combination  square.  Mark  point  P. 

3.  Make  a sketch,  noting  the  distances  A-P  (or  B-B)  as  well  as  height. 

4.  Where  arc  is  irregular,  secure  height  measurements  at  several  points 
along  chord,  record  on  sketch  as  before,  as  Pq,  P2,  etc. 

B.  Lift  Dimensions  of  Shelf  (letters  refer  to  Fig.  l) 

5.  Measure  chord  AB,  edge  CD,  and  ends  AC  and  BD. 

6.  Measure  cross  corner  distances  AD  (x^)  and  BC  (x^)  and  record  on  sketch. 
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C . Layout  of  Shelf 


7.  Secure  template  paper  or  stock  for  shelf. 

8.  Draw' as  base,  the  line  AB,  allowing  room  for  curve  to  be  added. 

9.  Locate  point  P on  this  base  line  (or  points  Pq,  P2,  P3,  etc.). 

10.  Erect  perpendicular  the  distance  of  ht  or  htq,  ht2,  htg,  etc. 


11.  Scribe  arc  for  shape  of  hull.  This  provides  back  line  of  the  shelf. 
This  can  be  done  by  bending  a piece  of  flat  bar  or  wood  strip  to 
touch  the  points  of  arc  layout,  and  marking  its  edge. 

12.  Set  dividers  or  trammels  at  distance  of  AC. 

13.  Scribe  an  arc  from  A in  a section  roughly  90°  from  A.  See  Fig.  2. 

14.  Set  trammels  at  distance  BC  (x^). 

15.  Scribe  arc  from  B ^o  intersect  the 
other  arc.  This  provides  corner 
layout  point  C on  template. 

16.  Set  trammels  at  distance  BD. 

17.  Scribe  arc  which  will  help  locate  B. 

18.  Set  trammels  at  distance  AD  (x^). 

19.  Scribe  arc  from  A to  intersect  arc  of  Step  18.  This  provides 
corner  layout  point  D. 

20.  Connect  points  ACDB.  This  completes  outline  of  shelf. 


QUESTIONS 


1.  What  value  does  accurate  measurement  have  in  this  process? 

2.  If  the  hull  curve  is  not  regular,  how  can  it  be  lifted? 

3.  If  only  one  ordinate  is  established,  where  should  it  be? 

4.  When  is  it  necessary  to  use  more  than  one  ordinate? 

5.  At  what  angle  should  ordinates  be  measured? 

6.  What  is  the  first  line  to  be  drawn  in  laying  out  stock  for  shelf? 

7.  Why  is  the  shelf  laid  out  by  use  of  diagonals? 

8.  Why  is  this  method  of  laying  out  used  instead  of  using  a square? 

9.  Under  what  conditions  can  a square  be  used  in  layout  of  shelf? 
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To  provide  greater  rigidity  to  the  flat  plate  of  a metal  shelf  where  any 
edge  is  exposed,  or  is  otherwise  unsupported,  the  edges  and  ends  are  "hem 
flanged";  i.e.,  turned  at  right  angles  to  the  shelf.  The  size  and  type  of 
hem  is  specified  on  drawing  details.  n 


FRONT 


SHELF 
< C 


BACH 


SINGLE  HEM  FLANGE 


Usually  the  front  flange  is  turned  down;  this  provides  ease  and  speed 
of  access  to  the  shelf,  facility  in  cleaning,  and  a neat  finish.  Wheie 
retention  of  contents  is  the  most  important  factor,  as  with  small  parts 
or  easily  sliding  objects,  the  edge  is  turned  up.  Unsupported  ends  are 
turned  the  same  way  as  the  front  edge. 

The  back  flange  is  nearly  always  turned  up.  This  serves  as  a stop  strip 
at  the  rear,  as  well  as  permitting  installation  of  the  shelf  on  the  back 
supporting  clips  and  plates  without  special  trimming. 

Thepe  are  three  types  of  hems: 

A.  SINGLE  HEM  FLANGE 


The  single  flange  is  turned  in  the  brake  according  to  specified  size. 

It  is  illustrated  above. 

B.  DOUBLE  HEM  FLANGE 

Where  a longer  span  of  shelving  is  required  it  is  necessary  to  double- 
hem the  unsupported  edge  to  provide  greater  rigidity.  This  may  be  turned 
up  or  down.  The  layout  man  should  carefully  provide  for  a complete  lap  of 
the  "turn-under".  The  back  is  usually  a single  flange  turned  up,  particularly 
if  it  is  supported  by  clips  secured  to  the  structure. 


This  type  provides  maximum  rigidity  because  of  its  girder-like  construction. 
It  is  usually  turned  up,  although  it  can  be  used  either  up  or  down. 


1.  What  is  the  purpose  of  flanging  the  edge  of  a shelf? 

2.  Why  is  the  back  of  a shelf  usually  turned  up? 

3.  How  would  selection  of  metal  determine  whether  one  used 

a box  hem  or  a double  hem? 
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LAYOUT  OF  SHELVES 


General  Information 

The  procedure  given  here  is  designed  to  form  a general  outline 
of  each  principal  member  of  a unit  of  shelves  or  bins  to  show  how 
by  careful  planning  the  parts  can  be  made  reciprocal  so  that  they 
can  be  used  in  the  assembly  of  either  shelves  or  bins.  The  several 
parts  that  can  be  developed  to  fill  these  requirements  are  listed, 
together  with  the  respective  working  points  that  must  be  carefully 
developed. 

1.  Shelves  are  considered  first  because  they  are  less  involved 
to  lay  out  in  multiple.  The  spacing  of  holes  in  the  back  and 
side  flanges  is  the  main  point  required.  These  should  be 
carefully  spaced  to  a detail  that  will  serve  equally  well  if 
the  shelf  should  be  set  back-to-back  or  end-to-end,  using 
either  end. 

2.  Side  plates,  partition  plates,  and  back  plates  can  be  made 
reciprocal  by  the  careful  layout  of  hole  spacing;  that  is, 
holes  for  connecting  to  T bars  must  be  the  same  on  both 
edges  of  these  plates  as  regards  distance  in  from  edges  and 
ends.  (Example:  A side  plate  8* -6"  overall  with  rivets 

to  T bar  space  @4n  c-c  would  have  holes  exactly  1"  in  from 
each  end.  Then  accurately  spaced  4"  centers  on  both  sides 
of  the  plate  and  the  end  distance  (from  holes  to  edge) 
would  be  exactly  equal  and  permit  standardization  of  pieces 
which  fasten  to  them. 


The  plan  will  provide  views  which  will  supply  the  dimensions  and 
details.  A study  of  these  should  be  made  to  fix  the  main  outlines  of 
the  shelves  as  they  must  be  constructed  to  fit  together  with  other 
parts  of  the  unit.  Direction  of  bends,  locations  of  cutouts,  and 
spacing  of  holes  are  important  factors  to  be  determined.  Thickness 
of  metal  used  and  its  relation  to  the  finished  shelf  is  another  very 
important  consideration.  This  may  require  a special  effort  and  should 
be  thoroughly  mastered  before  the  layout  is  applied  to  the  actual 
metal  furnished  for  the  job. 


Tools 


Equipment 


Materials 


Rule 

Square 

Dividers 

Straightedge 

Scribe 


Hammer 

Center  punch 

Shears 

Drills 


Drill  machine, 
electric  or  air 
Shear  machine, 
hand  or  power 
Brake,  hand  or  power 


Template  paper 
(or  metal) 
Drawings  No. 
22,  23,  24 
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LAYOUT  SKETCH  FOR  SHELVES 


E E 
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Procedure 


1. 

Determine  the  full  size  of  the  shelf  from  the  drawing  and  ship  dimensions. 

2. 

Start  with  a straight  base  line  about  6"  from  edge  of  template  material 
which  is  about  6"  longer  than  the  side  of  shelf.  See  Fig.  1 through  D^-D^. 

5. 

Mark  on  this  line  about  3"  from  one  end,  a point  to  represent  a front 
corner  of  a shelf  (D1'. 

4. 

Measure  from  this  point  the  dimension  required  for  front  side  of  shelf 
and  mark  this  point  on  the  line  (D^). 

5. 

Erect  a perpendicular  with  the  aid  of  a square  at  these  two  points 
to  represent  the  ends  of  the  shelf,  through  D^,  and  through  D^. 

6. 

Mark  on  these  two  lines,  points  and  D^,  the  dimension  for  the 

width  of  shelf  from  base  line. 

7. 

Draw  a straight  line  D^  to  D^,  to  connect  these  points  to 
represent  the  back  line  of  shelf. 

8. 

Measure  the  gauge  line  for  holes  on  each  end  of  shelf  and  establish 
points  through  which  to  draw  the  lines  for  hole  layout,  GG. 

9. 

Determine  the  dimension  required  from  front  side  of  shelf  to 
first  hole  on  each  hole  and  mark  these  points. 

10. 

Determine  hole  spacing  required  and' mark  on  hole  lines,  the  points 
for  each  hole  required.  (Be  very  careful  that  the  spacings  are 
exactly  alike  on  each  hole  line). 

11. 

Repeat  Steps  8 to  10  for  holes  on  back  shelf  flange. 

12. 

Measure  the  end  distance  required  beyond  the  hole  line  for  end  of 
back  and  end  flanges  and  mark  in  EE. 

13. 

Draw  lines  through  these  points  to  represent  the  shear  line. 

14. 

1 2 

Measure  from  the  line  representing  front  edge  of  shelf  (D1  - D ) the 
dimension  required  for  height  of  shelf  front  and  mark  points  CC . 

15. 

Square  out  from  the  front  corners,  lines  through  these  points. 

16. 

Measure  dimension  required  from  this  line  CC  to  represent  width  of 
box  hem  and  mark  points  BB. 

17. 

Measure  from  BB  the  dimension  required  to  represent  flange  of  box 
hem  and  mark  points  AA. 

18. 

Draw  straight  lines  through  each  pair  of  points,  CC,  BB,  and  AA. 
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19.  Lay  out  the  cutouts  (corner  notches)  at  each  corner  as  required. 

20.  Check  the  entire  layout  for  possible  errors. 

21.  Mark  all  lines  and  directions  for  bends,  hole  sizes,  notches, 
and  shear  cuts. 

Note : It  is  customary  to  designate  bend  lines  on  template  paper 

with  three  center  punch  marks  for  transfer  to  metal  and  to 
write  in  the  words  "upM  or  "down"  as  well  as  the  degree  of 
angle  of  bend  on  the  template  (...  up  45°),  etc. 

22.  Cut  template  neatly  on  the  lines  marked  for  shears. 

Note:  Notch  indications  are  usually  not  sheared  out  on  the  template, 

but  are  marked  for  center  punching  through  to  the  metal. 


QUESTIONS 


1.  What  allowance  must  be  made  in  layout  for  thickness  of  metal? 

2.  Why  must  the  hole  lines  and  spacing  be  alike  at  the  ends  of  the  shelf? 

3.  What  is  the  advantage  of  a template  in  laying  out  a shelf? 

4.  For  what  is  the  center  punch  used  in  this  operation? 

5.  Why  is  it  necessary  to  clearly  designate  such  facts  as  direction 
of  bends,  hole  size,  notches,  etc.? 
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FABRICATE  SHELVES 


General  Information 


The  templates  will  provide  the  outline.  Show  locations 
and  degree  of  bend  lines,  as  well  as  notching  required. 

The  templates  also  will  show  location  and  size  of  holes, 
indicate  kind  and  gauge  of  metal,  etc. 


A careful  study  of  this  information  should  be  made 
before  starting  to  mark  the  metal.  It  is  also  very 
important  that  the  stock  sheet  be  checked  so  that 
templates  may  be  placed  to  leave  a minimum  of  waste. 


Shelf  edges  of  templates  should  be  so  placed  that 
they  line  up  wherever  possible  in  order  that  one  shear 
operation  will  cut  for  several  shelves. 

Tools  Equipment 


Rule 
Hammer 
Center  punch 
Scribe 
C clamps 

Small  paint  brush 
Small  marking  paint  can 
Hand  shears 
Heavy  block  weights 

(very  heavy  paper  weights, 
usually  short  sections 
l"x3"  F.B.  3”  long) 


Squaring  shear 
Notching  shear 
Power  or  hand  punch 
Power  or  hand  brake 


Procedure 

1.  Have  stock  sheets  placed  on  work  bench. 

2.  Select  largest  template  and. place  on  metal. 

as- 

3.  Line  up  one  edge  of  template  with  edge  of  stock 
metal  sheet,  as  near  one  end  as  possible. 
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4.  Mark  outline  of  template  with  pencil  on  metal  and 
move  template  to  next  position. 

5.  Line  up  one  side  of  template  on  the  side  of  previous 
layout,  keeping  ends  of  template  in  line  with  those 
of  previous  layout. 

6.  Mark  with  pencil  on  stock  sheet  of  metal  the  outline 

of  template  as  in  Step  4 for  as  many  pieces  as  possible. 

7.  Look  these  over  to  be  sure  it  will  develop  the  most 
economical  arrangement  of  templates  on  the  stock 
sheet;  if  so,  proceed  with  Step  8. 

8.  Place  template  again  in  positions  as  in  Steps  4,  5 and 
6 and  weight  template  in  place  on  original  pencil  marks 
with  C clamps  or  heavy  block  weights. 

9.  Scribe  mark  carefully  the  outline  of  template. 

10.  Punch  through  the  template  to  the  metal,  with  center 
punch  and  hammer,  all  points  for  holes,  bends  and 
notches  indicated  on  template. 

11.  Move  template  to  next  location,  secure  with  block 
weights  and  mark  as  before,  being  very  careful  to 
avoid  missing  any  of  the  center  punch  holes. 

12.  Paint  on  the  entire  areas  of  each  layout,  all 
directions,  exactly  as  indicated  on  template. 

Note:  Be  very  particular  to  circle  the  three  center 

punch  marks  on  each  end  of  all  bend  lines,  and 
mark  the  degree  and  direction  of  all  bends 
plainly  (...  90°),  etc. 

13.  Check  layout  work  thoroughly. 

14.  Place  metal  on  front  side  of  machine,  squaring  shears  so 
as  to  shear  (to  lines)  all  cross  cuts  first.  (This  should 
develop  two  or  more  shelf  units  per  cut.) 

15.  Remove  the  sections  from,  back  of  shear  and  place  on 
front  side  of  machine. 
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16.  Shear  to  line  all  cross  cuts  of  the  sections.  (This 
should  develop  single  shelf  units  ready  for  notching.) 

17.  Remove  the  shelf  blanks  from  back  of  shear  machine  to 
notching  shear. 

18.  Notch  out  to  lines  the  corner  cutouts  as  marked  on  metal. 

19.  Remove  shelf  blanks  to  the  punch  and  punch  holes  to  the 
size  marked  on  the  metal. 

20.  Bend  on  the  brake  all  lines  marked  on  the  metal  (see 
Shelf  Flanging  Procedure,  Unit  20) . 


QUESTIONS 


1.  What  is  the  advantage  of  lining  up  shear  cuts? 

2.  Why  is  the  stock  metal  marked  only  with  a pencil 
before  it  is  finally  scribed  for  cut  out? 

3.  Why  is  it  important  to  try  several  layouts  on  a 
sheet  of  stock  metal  before  cutting? 
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In  measuring  shelf  to  fit  between  fixed  uprights,  deduct  one  full 
thickness  of  metal  to  permit  free  fit. 

General  Information 

The  flanges  on  a standard  shelf  unit  must  be  made  accurately.  Bend 
lines  are  marked  with  a hammer  and  center  punch,  in  this  manner  (...  up  90°J. 
The  dots  serve  to  guide  the  lining  up  for  position  under  the  bending  blade. 

At  this  point,  in  the  procedure  extreme  care  and  diligence  are  required 
so  that  the  work  will  be  uniform  and  stay  within  the  tolerance  allowed  in 
the  original  layout.  Sample  bends  on  scrap  metal  are  usually  made  before 
starting  the  actual  work  on  the  shelf  blanks. 

Both  cornice  and  drop  brakes  are  adaptable  to  this  work.  However,  the 
modern  drop  brake  is  more  commonly  used  in  quantity  production,  and  its 
operating  functions  will  be  used  in  the  succeeding  text  matter. 

1.  Drop  brake  principal  performing  parts. 

a.  Bottom  die  block  (female). 

This  is  a portable  unit  attached  to  the  lower  brake  frame. 

On  its  top  surface  is  cut  a V groove  (Fig.  l). 


This  groove  is  slightly  less  than  90  degrees  to  compensate 
for  the  spring  usually  prevalent  in  all  sheet  metals. 

b.  Top  die  block  (male).  Fig.  2. 

This  is  a portable  unit  attached  to  the  reciprocating  brake  ram. 

The  working  edge  of  this  die  block  is  shaped  to  a thin, 

slightly  rounded  edge  so  that  the  metal  blank  will  not  be  cut  by  it. 
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c.  The  bottom  die  block  is  set  in  place  and  accurately  lined 
up,  centered  under  the  male  die  block  as  in  Fig,  3. 


All  holding  bolts  are  tightened  down  to  hold  both  male 
and  female  die  blocks  in  this  position  securely, 

d.  Reciprocating  ram  which  holds  the  male  die  is  adjustable 
in  relation  to  the  depth  required  to  form  degree  of  bend 
into  the  female  block  die,  by  an  adjusting  screw  thread 
on  each  end  of  ram  connecting  rods,  (The  angle  of  bend 
is  determined  by  the  depth  that  the  male  die  depresses 
the  metal  into  the  block.) 

e.  Samples  of  the  shelf  blank  stock  are  used  to  check  the 
required  adjustment, 

f . After  adjustment  is  properly  made  and  satisfactory  sample 
bends  performed,  a survey  of  the  bends  required  on  a shelf 
must  be  made  in  order  to  follow  a sequence  through  succes- 
sively to  be  able  to  make  all  bends  without  difficulty. 

See  details  of  shelf  blank  and  finished  shelf  in  Fig,  4. 
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Procedure 

Sequence  of  bends  must  be  carefully  determined  to  be  sure  that  shelf 

can  be  completed. 

1.  Place  shelf  blank  on  top  of  female  die  block. 

2.  Line  up  bend  lines  on  shelf  blank  so  that  they  come  exactly  on 
center  line  of  male  die  block  following  the  sequence  1 to  6 in 
Fig.  4. 

3.  Operate  clutch  so  as  to  bring  male  die  down  close  to  shelf 
blank  and  stop. 

4.  Check  bend  points  at  each  end  of  bend  line  to  see  that  they 
line  up  as  required. 

5.  Operate  clutch  to  complete  stroke  of  the  machine. 

6.  Bend  all  other  lines,  following  above  sequence. 

7.  Check  shelf  for  neatness  and  uniformity  of  bend  and  correct 
any  faults. 

QUESTIONS 

1.  What  are  the  "forming"  parts  of  the  drop  brake? 

2.  What  is  the  purpose  of  the  adjustment  of  the  bottom  die 
block  on  the  top  die  block? 

3.  How  are  the  bend  marks  indicated? 

4.  What  is  the  angle  of  the  trough  in  the  bottom  die? 

5.  Why  is  this  not  90°? 

6.  What  determines  the  angle  of  bend  produced? 

7.  What  type  edge  is  required  on  the  male  die  block?  Why? 
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INSTALLATION  OF  SHELVES 


General  Information 

Areas  prepared  for  the  installation  of  shelves  must  be  thoroughly- 
checked  for  completeness  of  all  structural  work  required,  cleaned, 
painted,  and  passed  by  the  inspector  before  work  of  shelf  installation 
begins . 

Support  members  such  as  FB  clips,  side  plates,  T bars,  angles, 
coaming  bars,  etc.,  must  have  all  necessary  holes  to  coincide  with 
respective  holes  in  shelf  units. 


Drawing  will  supply  piece  numbers  and  show  the  required  positions 
and  spacings. 


Note:  Multiple  shelf  units  usually  have 
provisions  for  variable  spacing. 

General  notes  on  the  drawing  will  direct  special  precautions, 
preassembly  painting  requirements,  inspection  notes,  etc. 


Tools 


Hammer 

Wrenches 

(to  fit  the  size 
nuts  used) 

Screw  driver 
‘(to  fit  slots 
in  screwheads) 

Drift  pins 

(sharp  points, 
long  tapered) 

Paint  brush  (about  1"  wide) 
Procedure 


Small  paint  can 
Drills  (l/32"  larger 
than  screws  used) 

Small  electric  drill  machine 

Hack  saw 

Medium  cut  file 

Hand  shears 

Dolly  blocks 


1.  Procure  shelves  and  place  in  their  respective  locations. 

2.  Place  bottom  shelf  to  line  up  in  proper  position  with 
connecting  holes  in  the  side  plates,  on  the  T bars  and 
angles,  and  on  the  back  plate  (or  supporting  clips). 

3.  Line  up  one  hole  in  corner  of  shelf  box  flange  with  the 
corresponding  hole  in  the  T or  L bar  upright  and  secure 
together  with  screw  and  nut. 
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4.  Draw  nut  up  snug  and  line  up  hole  in  opposite  end  of  "box 
flange  with  its  corresponding  hole  in  T or  L bar  upright. 

5.  Secure  with  screw  and  nut;  then  move  to  back  corners  of  shelf 
and  repeat,  thus  securing  the  shelf  at  four  points. 

6.  Repeat  these  operations  for  top  shelf,  which  thus  shapes  the 
outline  of  the  unit. 

7.  Install  all  the  intermediate  shelves. 

8.  Check  shelves  to  be  sure  that  they  are  in  proper  position. 

9.  Drift  holes  as  necessary  to  install  all  screws  in  each  shelf. 
Draw  up  tightly.  Use  screw  driver  to  tighten,  holding  nut 
with  wrench  if  required. 
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General  Information 


In  quantity  production  of  multiple  shelving  a metal  template  is  made 
to  the  exact  dimensions  given  on  the  drawing  in  all  details.  Particular 
care  must  be  used  for  the  layout  work  on  side  and  partition  plates,  because 
these  are  the  main  parts  to  which  the  others,  T bars,  angles,  shelves, 
etc.,  are  connected  to  produce  a unit  of  shelving. 

The  template  for  side  and  partition  plates  must  not  only  be  thoroughly 
checked  for  accuracy  of  layout  and  working  marks,  but  it  also  must  be  proven 
to  be  correct  by  fabricating  one  set  of  plates  and  setting  these  into  an 
assembly  of  the  other  parts,  at  which  time  any  minor  faults  are  corrected. 


Side  and  divisional  plates  are  usually  duplicates  in  general  details. 
However,  it  is  necessary  to  consider  them  as  separate  items  because  of 
their  relation  to  the  other  items  of  the  unit. 

Tools  Material 


Rule 

Square 

Dividers 

Straightedge 

Scribe 


Hammer 
Center  punch 
Shears 
Drills 
Tape  line 


Template  metal 

(usually  22  gauge 
black  sheet  iron) 


Procedure 


1.  Determine  the  full  size  for  the  side  or  partition  plate  from 
the  drawing  details  and  the  ship  structure  dimensions. 

2.  Select  the  stock  template  metal  in  a sheet  approximately  12"  longer 

and  approximately  12"  wider  than  the  full  size  of  side  or  partition  plate. 

3.  Place  straightedge  on  metal  about  2"  from  edge  parallel  to  the 
long  side  and  scribe  a sharp  line  on  the  template  metal  to  form 
the  base  layout  line. 

4.  Mark  on  this  line  with  center  punch  a point  about  6"  from  one  end. 

5.  Erect  a perpendicular  to  this  point,  using  square  and  straightedge, 
and  scribe  a sharp  line  across  the  full  width  of  template  metal, 

to  form  one  end  of  layout. 

6.  Check  the  drawing  details  as  to  shelf  spacings  required  and  add 
together  these  dimensions  to  produce  the  full  length  required  for 
the  side  or  partition  plate. 

7.  Hold  end  of  tape  line  on  point  of  base  line  marked  in  Step  4 and 
mark  the  total  distance  developed  in  Step  6,  with  center  punch. 

8.  Erect  perpendicular  to  this  point  and  scribe  a sharp  line  across 
the  full  width  of  template  metal  (as  in  Step  5)  to  form  opposite 
end  of  side  or  partition  plate. 
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9.  Locate  and  mark  with  scribe  on  the  base  layout  line  the  points 
to  represent  lines  for  shelf  holes,  using  the  tape  line.  Check 
spacing  carefully  with  dividers. 

10.  Erect  from  each  point  of  base  layout  line  perpendicular  lines 
for  shelf  holes  and  scribe  across  full  width  of  layout, 

11.  Space  and  mark  the  points  required  for  holes  on  the  hole  lines 
at  each  end  of  layout. 

12.  Place  the  straightedge  carefully  on  each  pair  of  hole  marks  and  draw 
a cross  mark  with  scribe  on  each  hole  line. 

13.  Repeat  this  procedure  until  all  shelf  holes  are  properly  marked. 

14.  Check  this  carefully  for  dimensions  as  required,  and  center  punch  each 
hole  point  exactly  on  the  crosses  (scribe  marks).  Be  very  careful  to 
get  the  punch  mark  at  the  intersection  of  the  scribe  marks. 

15.  Check  the  drawing  for  details  as  to  spacing  of  holes  required  on  sides 

of  layout  that  will  correspond  to  the  T or  L bar  layout  at  sides  of  template, 

16.  Scribe  mark  a line  parallel  to  the  base  outlines  to  the  dimensions 
required  for  end  distance  layout. 

17.  Check  this  step  over  carefully,  making  sure  that  all  edges  of  side  or 
partition  plate  have  a uniform  margin  from  holes  to  finished  over-all 
size  of  template. 

18.  Side  or  partition  plates  usually  have  the  ends  hem-flanged  or  90°  flanged 
to  provide  resistance  to  deflection,  or  to  connect  to  bottom  and  top 
plates  of  the  unit.  In  some  designs  bottom  plates  with  bars  at  top  are 
specified  on  drawing.  The  template  must  provide  for  hem  flange  or  90° 
flange  with  holes  properly  spaced  and  bend  lines  marked  as  required, 

if  specified. 

19.  Mark  the  required  space  dimension  for  width  of  flange  from  the  scribe 
line  at  ends  of  layout,  and  scribe  a line  across  template. 

20.  Mark  the  bend  symbol  (...)  on  each  end  of  lines  that  were  set  to  represent 
ends  of  side  or  partition  plate  (see  Steps  5 and  8). 

21.  Mark  the  space  or  gauge  line  of  holes  from  these  bend  lines. 

22.  Extend  the  lines  of  shelf  holes  to  mark  cross  marks  for  flange  holes. 

23.  Center  punch  these  marks  for  holes  just  as  in  Step  14. 

24.  Check  the  entire  layout,  then  cut  to  the  exact  lines  representing 
developed  outline  of  template. 

25.  Drill  all  punch  marks  that  represent  required  holes  with  l/8"  drill. 

26.  Dress  all  edges  and  holes  with  fine  cut  file  to  complete  work  on  template. 
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LAYOUT  OF  DIVIDER  PLATES 

General  Information 


Divider  plates  are  used  between  sections  of  bins  to  provide 
individual  storage  places  for  various  materials  and  equipment. 

Drawings  generally  do  not  cover  the  full  requirements  of 
details  used  in  the  layout  of  divider  plates,  hence  it  is 
necessary  to  study  the  unit  of  shelving  and  note  the  layout 
of  side  or  partition  plates  and  of  the  shelves  (to  which 
divider  plates  are  attached),  so  that  divider  plates  may  fit 
properly  into  the  unit. 


Drawings  will  show  a detail  of  the  type  of  edges  (hemmed 
or  roll  bead)  and  will  indicate  width  of  flanges,  gauge  of 
metal,  and  spacing  required  in  the  various  sections  of  the  unit. 


Divider  plates  are  standardized  throughout  the  shelving 
unit  wherever  possible,  but  the  drawing  must  be  checked 
thoroughly  for  different  shelf  spacings.  Divider  plates 
must  conform  to  this  variation  and  are  marked  to  show  value 
of  shelf  spacing  for  which  they  are  intended;  thus  (9"  divider) 
would  mean  that  it  was  developed  to  fit  between  shelves  spaced 
9"  apart,  etc. 

Tools  Equipment 


Rule 

Square 

Dividers 

Straightedge 

Scribe 

Hammer 

Center  punch 

Shears 

Drills 


Drill  machine, 
electric  or  air 
Shear  machine, 
hand  or  power 
Brake  machine, 
hand  or  power 


Materials 

Template  paper  (or  metal) 
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Procedure 


1.  Determine  the  full  over-all  size  of  divider  plate  required  from 
the  drawing  and  details. 

2.  Mark  with  scribe  a straight  line  parallel  to  long  side  and  2" 
in  from  edge  of  template  metal. 

3.  Mark  a point  on  this  line  about  2"  from  one  end.  r 

4.  Erect  perpendicular  to  this  point  and  scribe  a straight  line 
across  full  width  of  template  metal. 

5.  Repeat  Step  4 for  opposite  end  of  divider  plate  templates. 

6.  Check  the  drawing  for  width  required  and  mark  on  each  end 
line  dimension  necessary. 

7.  Scribe  a straight  line  to  connect  the  two  points  established  in 
Step  6.  (This  should  develop  a true  shape  of  the  divider  plate 
required . ) 

8.  Check  drawing  for  type  of  finish  required  on  ends  of  divider 
plate  (hemmed  or  roll  bead) . 

9.  Determine  from  diameter  given  on  drawing  the  width  of  metal 
required,  if  the  roll  bead  is  required. 

10.  Scribe  a straight  line  parallel  to  end  lines  to  the  dimension 
developed  in  Step  9. 

11.  Mark  this  area  to  show  diameter  of  roll  bead  required. 

12.  Determine  the  width  from  drawing  detail,  if  hemmed  edge  is  required, 

13.  Scribe  a straight  line  to  represent  this  width  just  as  in  Step  10. 

14.  Mark  this  area  to  show  words  as  "hemmed  edge". 

15.  Mark  the  dimension  required  for  gauge  of  holes  on  flanges  from 
the  base  lines  scribed  in  Steps  2 and  7. 

16.  Scribe  a straight  line  parallel  to  the  base  lines;  on  this  line 
mark  points  to  represent  holes  as  required  to  coincide  with  holes 
spaced  across  width  of  shelves. 

17.  Center  punch  these  points  exactly  on  the  cross  marks. 

18.  Mark  points  to  the  dimension  required  for  width  of  flanges  from 
these  hole  lines. 


Page  50 


MARINE  SHEET  METAL  SHOP  AND  FIELD  WORK  l NIT  23 

SHELVING,  BINS,  AND  LOCKERS  Lavout  of  Divider  Plates 


Sheet  3 of  3 

19.  Scribe  a straight  line  through  these  points  to  represent  edge  cut. 

20.  Mark  the  bend  points  thus  (...)  and  direction  of  bend  required 
at  each  end  of  base  line. 

21.  Check  layout  carefully,  considering  the  following  factors: 

a.  Does  over-all  size  of  divider  plate  check  with  the 
requirement  of  drawing  and  details? 

b.  Are  holes  spaced  accurately  to  coincide  with  the  layout 
of  shelves? 

c.  Is  width  of  layout  in  proper  dimensions  to  fit  between  the 
required  shelf  spacings? 

d.  Are  all  directions  as  to  size  of  holes,  type  of  end  finish, 
bend  marks  and  degree  of  bend  properly  marked? 

22.  Shear  to  the  lines  representing  the  developed  outline  of  template 
after  thorough  check. 

23.  Drill  all  punch  marks  -that  represent  required  holes  with  1/8"  drill. 

24.  Dress  all  edges  and  holes  with  fine  cut  file  to  complete  work 
on  template . 


BINS  FOR  MISCELLANEOUS  HEAVY  STOWAGE 


Page  51 


MARINE  SHEET  METAL  SHOP  AND  FIELD  WORK 
SHELVING,  BINS,  AND  LOCKERS 


UNIT  24 

Lay  Out  Back  Plates  for  Bins 


LAY  OUT  BACK  PLATES  FOR  BINS 


Sheet  1 of  1 


General  Information 

The  drawing  will  show  the  required  back  plates  and  will  indicate 
gauge  of  metal  required,  spacing  of  shelves  and  partition  plates,  bolts,  etc. 

The  general  procedure  is  much  the  same  as  that  required  in  the  layout 
of  side  or  partition  plate. 

Back  plates  for  multiple  bins  are  usually  made  in  widths  equal  to  the 
length  of  two  shelves.  The  standard  48"  stock  width  of  material  must  be 
carefully  developed  in  the  layout  to  correspond  to  the  required  24"  length 
of  shelves.  The  over-all  length  of  stock  sheet  required  must  be  determined 
by  the  number  and  dimension  of  shelf  spacing.  The  elevation  view  on  draw- 
ing will  supply  this  information. 

One  point  that  must  be  carefully  considered  in  the  layout  for  back 
plates  is  that  the  plate  be  made  reciprocal  if  at  all  possible.  That  is, 
all  holes  must  be  laid  out  so  that  if  the  plate  is  turned,  opposite  side 
holes  will  still  remain  in  corresponding  positions.  This  simplifies  con- 
struction. 


All  parts  of  a shelf  or  bin  unit  should  be  worked  with  the  view  of 
reciprocal  function  clearly  fixed  in  mind,  for  it  is  by  this  practice  that 
rapid  assembly  is  possible. 


CHEMICAL  STOWAGE  BINS 
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General  Information 

Lockers,  in  general,  are  bins  and  shelving  to  which  have  been 
added  doors,  frames,  hinges,  hasp  and  staples,  or  lock.  Usually  the 
doors  and  door  frames,  hardware  (hinges,  locks,  or  hasp  and  staples)  are 
detailed  on  the  drawing  or  are  referred  to  as  standards,  detailed  on  a 
reference  drawing. 

In  special  requirements,  lockers  are  designed,  fabricated  and 
assembled  into  single  units  and  are  installed  on  ships  as  "portable 
items",  which  in  ship  terms  means  bolted  in  place  and  readily 
removable.  Such  units  are  clothes  lockers,  instrument  lockers,  rifle 
and  pistol  lockers,  book  lockers,  etc.  Special  care  is  required  in 
the  installation  of  all  lockers  on  board  ship  to  effect  a true  plane 
of  door  alignments  and  to  be  certain  that  the  supporting  clips  are 
correctly  applied  to  hold  this  alignment  rigidly. 

Although  the  drawings  cover  the  full  scope  of  details  needed  to 
fabricate  and  install  lockers,  ship  conditions  must  be  taken  into 
consideration  before  starting  work  on  layout  and  fabrication.  It 
is  necessary  to  survey  the  location  of  lockers  on  ship  and  lift  a 
structure  template  of  the  areas  where  lockers  are  to  be  installed. 

Drawings  usually  designate  the  pieces  by  number  and  indicate  the 
type  of  material  required  for  such  numbered  items  on  a bill  of 
material  which  is  written  on  or  attached  to  the  drawing.  These 
numbered  items  are  assembled  as  shown  on  the  drawing. 

Specifications 

1.  Secure  detail  and  arrangement  drawings.  (Drawings  35  - 38). 

2.  Survey  the  ship  conditions  as  indicated  by  location  given 
on  drawings . 

3.  Template  the  ship  conditions  to  produce  a working  base  from 
which  to  lay  out  the  work  from  the  drawing. 

4.  Compare  the  developed  ship  templates  with  the  general 
requirements  and  dimensions  of  the  drawings,  making 
special  notes  where  deviations  are  necessary. 

Materials 


1.  Bill  of  material  on  or  attached  to  drawings. 

2.  Template  wood  and  tacks. 

Tools 

Same  as  used  for  full  operations  on  bins  and  shelving. 
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Procedure 


A.  Fabricate  door  frames  to  "convert"  bins  and  shelving  to  lockers. 

1.  Mark  off  on  the  face  of  the  T bars  (which  are  installed  as  for  bins 
and  shelves)  where  door  frames  are  to  be  added  to  produce  lockers. 

2.  Determine  from  the  drawing  the  required  height  of  doors. 

3.  Mark  the  four  working  points  to  represent  the  corners  of  the  door 
frame  and  center  punch  into  the  face  of  T bar. 

4.  Make  a full  size  template  to  the  four  corner  working  points 
if  the  above  is  not  a true  rectangle. 

5.  Clamp  this  template  in  position  on  the  four  working  points  and 
mark  on  template  the  open  holes  in  face  of  T bar  to  indicate 
where  holes  are  required  in  the  door  frame.  Label  this  template 
to  indicate  specifically  the  location  of  the  door.  Mark  door 
when  made  with  same  designation. 

6.  Remove  template  carefully  and  cut  the  angles  to  fit  exactly  to 
the  template . 

7.  Weld  corners  and  dress  flush  on  both  sides,  being  sure  to  hold 
proper  shape  as  templated.  Where  "frame"  is  only  two  side 
members,  or  flanges  on  the  T bar,  do  not  template  but  clamp 
them  in  place,  mark,  drill,  and  erect. 

9 

8.  Mark  off  the  holes  required  by  template  and  drill  to  clearance 
size  of  the  bolts  required  for  holding  frame  in  place  on  the 
face  of  the  T bars. 

9.  Retain  the  template  to  use  in  making  the  door,  (Deduct  the 
necessary  clearance  dimensions  from  the  working  edge  used 
for  the  door  frame.) 

B.  Fabricate  doors  for  bins  and  shelving  conversions  to  lockers. 

1 . Place  the  door  frame  template  on  a flat  even  surface  and  mark 
off  on  it  the  angle  frame  thiokness,  plus  the  necessary  clear- 
ance all  around  (usually  1/8")  for  the  finished  edge  of  the 
door.  This  new  set  of  working  lines  on  the  template  will  give 
the  shape  and  size  required  for  the  door. 

2.  Lay  flat  the  material  specified  for  the  door  and  mark  the 
template  dimensions  on  the  metal  to  indicate  bend  lines  for 
the  box  flange  layout. 
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3.  Mark  the  dimensions  for  the  box  flange  from  this  outline  and  draw 
lines  to  indicate  the  bend  and  shear  lines. 

4.  Cut  and  fit  the  "cross  frame  or  stiffener"  for  reinforcing  the  door 
panel  (usually  1"  x 1"  x 1/8"  L)  to  suit  the  layout  of  door  from 
the  frame  template . 

5.  Notch  out  the  box  flange  on  the  four  corners  to  receive  the  upstanding 
leg  of  the  1"  x 1"  x l/8"  L after  the  flanging  work  is  completed  on 
the  door  panel,  and  weld  together  the  four  corners  of  the  door  flange 
and  the  angle  cross  frame.  (Note:  These  four  welds  are  the  key 
points  required  to  keep  the  light  metal  door  panel  in  a true  shape.) 

6.  Spot  weld  the  flat  leg  of  the  angle  frame  to  the  door  panel  at  about 
6 inches  center  to  center.  Weld  the  four  corners  first. 

7.  Insert  door  panel  in  position  within  the  door  frame  and  locate  the 
hinges  in  accordance  with  detail  drawing.  Maintain  the  proper 
clearance  all  around  the  door  panel  in  relation  to  the  frame  by 
inserting  l/8"  shims  between  door  frame  and  panel  on  the  four  sides 
near  the  corners.  Mark  door  with  identifying  mark  as  to  location. 

8.  Install  the  hinges,  hasp  and  staple. 

C.  Install  hinges 

1.  Check  the  detail  on  drawing  for  position  and  type  of  hinge  to  be  secured. 

Note:  Remember  that  any  door  will  operate  exactly  from  the  center 
of  the  hinge  pin,  and  it  is  of  extreme  importance  that  the 
two  or  more  hinges  be  kept  in  a straight  line  through  their 
hinge  pins.  That  is,  if  the  pins  were  removed,  it  should  be 
possible  to  install  one  long  rod  through  all  the  hinges  for 
that  door.  This  lining-up  is  particularly  important  when 
the  door  has  an  upper  and  lower  part  which  must  fit  together 
when  closed. 

2.  Mark  the  position  of  the  hinges  on  the  door  frame  using  as  a 
template  the  section  of  the  hinges  which  will  be  attached  to 
that  position. 

3.  Drill  holes  to  match  that  section  of  the  hinges. 

4.  Bolt  the  hinges  in  place  and  secure  nuts  tightly. 
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5.  Turn  the  swinging  sections  of  the  hinges  out  clear  of  the  door 
opening,  and  place  door  in  frame, 

6.  Shim  the  four  sides  of  door  as  required  and  swing  the  hinge 
section  in  to  lay  flat  on  the  face  of  the  door. 

¥ 

7.  Drill  proper  size  holes  through  the  door,  using  those  in  the 
hinge  section  as  a template.  Install  bolts  and  tighten  the  nuts. 

8.  Remove  the  shims  and  swing  the  door  open  and  shut  to  check  the  job. 
If  satisfactory,  leave  door  shut  and  proceed  to  install  the  hasp 
and  staple. 


D.  To  install  hasp  and  staple 

1.  Check  the  drawing  for  position  and  type  of  hasp  and  staple  to  be  secured. 

2.  Lay  out  door  and  frame  for  position  of  hasp  and  staple. 

3.  Place  the  hasp  tentatively  in  position.  Check  location  to  be  sure 
hasp  location  provides  for  proper  location  of  staple  on  frame. 

4.  Use  holes  of  hasp  as  template  and  drill  bolt  holes  in  door. 

5.  Bolt  hasp  in  place. 

6.  Hold  staple  in  place  on  door  jamb,  and  close  the  hasp  to  be  sure 
they  are  properly  placed. 

7.  Mark  proper  position  of  staple. 

8.  Drill  bolt  holes. 

9.  Bolt  staple  in  place. 
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STANDARD  RACKS  AND  WORK  BENCHES 

There  are  several  types  of  racks  used  for  paint  stowage, 
bulk  stowage,  equipment,  etc.  These  types  differ  from  the 
standard  shelving,  bins,  and  lockers  principally  in  their 
heavier  construction;  the  fabrication  layouts  and  details 
are  much  the  same. 

Once  the  principles  of  the  procedures  for  shelving  and 
bins  have  been  mastered,  fabrication  and  erection  of  racks 
will  present  no  difficulties  to  the  trainee  who  pays  careful 
attention  to  the  drawings  and  specifications.  In  Drawings 
30  to  38  and  Details  A3  to  F3,  note  the  general  similarity  to 
the  standard  shelving  and  bin  units. 

The  procedure  for  fabrication  and  installation  of  racks 
is  merely  an  adaptation  of  the  skills  achieved  in  the  earlier 
units.  These  basic  processes  can  be  referred  to  as  required. 

Drawing  34  and  Details  V,  W,  X,  Y,  and  Z show  a more 
involved  installation.  The  fabrication  and  erection  of 
work  benches,  counters,  and  roller  slide  drawers  require 
the  most  particular  attention  to  detail  and  observance  of 
dimensions.  They  present  no  problem  beyond  the  ability  of 
the  worker  who  has  successfully  progressed  through  the  basic 
units.  Careful  study  of  the  details  will  show  that  the 
elements  are  the  same  as  those  involved  in  shelving,  bins 
and  lockers;  the  satisfactory  completion  of  the  job  is  a 
matter  of  combining  the  simple  mechanical  processes  already 
mas  tered. 
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GENERAL  PROCEDURE  OF  USING  THE  DRAWINGS  FOR  SHELVING,  BINS  AND  LOCKERS 


The  trainee  in  this  field  should  study  the  yard  methods  involved  in 
laying  out,  fabricating,  and  installing  shelving,  bins  and  lockers  because 
as  a helper  he  may  be  assigned  to  any  one  of  the  operations  of  this  unit. 

He  should  pay  particular  attention  to  the  plans  and  structural  details  of 
the  object  being  installed  and  the  procedures  followed,  thereby  readying 
himself  for  instruction  in  the  method  of  layout  and  fabrication  of  bins,  etc. 

The  sheet  metal  shop  receives  from  the  drafting  room  prints  which 
show  the  various  bins,  etc.,  in  a given  compartment.  Drawings  will  provide 
a Bill  of  Material  which  covers  all  of  the  material  necessary  for  the 
making  of  the  items  covered  by  each  drawing. 

Drawings  are  usually  in  two  forms;  i.e.,  in  "Master  Drawings"  and 
"Standard  or  Typical  Drawings". 

The  Master  Drawings  deal  with  specific  areas  of  the  ship  and  its 
Various  compartments  showing  the  layout  of  items  to  be  constructed. 

The  plan  view  is  the  first  drawing  to  be  studied.  It  shows  the 
arrangement  of  bins,  etc.,  contained  within  the  compartment  and  makes 
reference  to  section  drawings  which  show  the  bins  etc.,  in  front  and 
sectional  elevations.  It  also  makes  reference  to  fitting  details, 
description  of  each  bin,  dimensions  for  layout,  detail  drawings,  and 
material  piece  numbers. 

The  Standard  or  Typical  Drawings  deal  with  four  types  of  bins  that 
are  drawn  in  standard  form,  from  which  almost  any  combination  of  bins 
can  be  constructed. 

The  plan  view  is  the  first  drawing  to  be  studied  in  each  bin  type. 

Drawn  in  detail,  this  drawing  makes  reference  to  section  drawings  which 
show  the  bins  in  elevation  and  sectional  elevation.  There  are  details 
for  construction,  each  of  the  drawings  making  reference  to  fitting  details. 

All  bins  are  based  and  drawn  from  above  four  types;  i.e.,  24"  single 
depth,  24"  double  depth,  36"  single  depth  and  36"  double  depth. 

It  should,  however,  be  noted  that  Standard  or  Typical  Drawings  are 
drawn  for  18"  depth  of  bins  with  12"  spacing  of  shelves,  and  drawn  for 
only  one  and  three  units.  This  standard  varies:  the  Master  Drawings 
indicating  depth,  single  or  double;  spacing  of  shelves;  and  number  of 
units  for  each  bin. 
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Suggested  Procedures  for  Drawing  Study 

Refer  to  the  Master  Drawing  "Plan  View:  Main  Issue  Room  Arrangement". 

Study  for  layout,  type,  and  size  of  bins.  Each  bin  is  marked  with  a Descrip- 
tion Number  (see  separate  list),  and  the  descriptions  must  be  studied  in 
conjunction  with  the  drawing.  Note  that  the  drawing  shows  section  letters 
through  the  compartment  and  bins;  i.e.,  A-A,  B-B,  C-C,  etc.  Each  section 
is  shown  on  a drawing  separately  listed  and  numbered  2 to  11  inclusive. 

Study  each  section  drawing  in  conjunction  with  Master  Drawing  No.  1. 

To  aid  in  this  study  there  is  a separate  descriptive  content  list 
for  each  Master  Drawing. 

The  bin  description  list  for  Master  Drawing  also  makes  reference  to 
the  Standard  or  Typical  Drawing  that  will  require  study  for  constructional 
and  fitting  details. 

In  addition  to  the  above  there  is  a separate  standard  or  typical,  and 
reference  drawing  list  giving  each  bin  type,  plan  view  drawing,  number 
and  title  with  reference  to,  and  each  section  drawing  and  number  and  title 
pertaining  to,  each  bin  type. 

See  reference  list  which  has  each  Master  Drawing  and  each  Standard 
or  Typical  Drawing  in  consecutive  order  of  number,  section,  title  and 
detail  letter. 

PROCEDURE  FOR  USING  PLANS  OF  SHELVING,  BINS  AND  LOCKERS 

After  becoming  familiar  with  Master  Drawing  No.  1,  "Plan  View,  Main 
Issue  Room  Arrangement",  select  Descriptions  No.  2 and  No.  3 as  an  assigned 
job,  these  two  bin  types  being  in  one  group. 

Read  carefully  Descriptions  No.  2 and  No.  3.  Note  for  Description  No.  2 
the  length  of  each  unit  (36");  number  of  units  (8);  depth  of  each  unit 
(24");  single  depth,  back  formed  by  ship’s  bulkhead;  and  from  what  they 
are  fabricated  (uprights,  adjustable  shelving,  and  divider  plates). 

Next  consider  Drawing  No.  4,  Section  "C-C",  Drawing  No.  7,  Section  "F-F" , 
and  Drawing  No.  8,  Section  "G-G",  each  of  which  provides  a picture  of  the 
unit  as  it  should  be  constructed,  spacing  of  uprights,  shelving  and  divider 
plates,  height  of  ledge  at  front  of  each  shelf,  side  or  end  plate,  divisional 
plates,  and  reference  to  fitting  details. 

The  detailed  construction  should  be  the  next  consideration.  For  this 
refer  to  the  bin  description  list  which  makes  reference  to  the  Standard  or 
Typical  Drawings  which  shows  construction  to  be  in  accordance  with  certain 
Standard  or  Typical  Drawings.  For  example: 

Similar  to-  because  they  are  not  exactly  the  same  as  drawings  made 
reference  to,  reading  of  which  will  make  this  clear. 

Drawing  No.  22  "Plan  View:  36"  Single  Depth  - One  Unit,"  except  that  layout 
is  for  eight-unit  bins,  without  back  plate  and  uprights  as 
indicated  on  Section  "C-C"  (Drawing  No.  4) 

Note  that  reference  again  to  Section  "C-C"  (Drawing  No.  4)  shows  that 
Master  Drawings  have  to  be  closely  followed  for  type  of  construction. 
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Drawing  No.  15  "Plan  View:  24”  single  depth  - Three  Unit"  is  quoted  for 
additional  detailed  reference  only. 

Drawing  No.  17  "Front  Elevation  p2-p2  24"  Three  Unit."  Shelf  Front  Ledge 
to  Uprights.  Is  quoted  for  similarity  of  Front  View  detail. 

Drawing  No.  16  Section  Y-Y  similar  to  Section  X-X  as  drawn  Side  or  End 

Plate,  except  that  in  accordance  with  Master  Drawing  Section  F-F 
Drawing  No.  7 shows  no  back  plate  and  back  upright. 

Drawing  No.  16  Section  Z-Z  similar  to  Section  X-X  Divisional  Plate,  except 
that  in  accordance  with  Master  Drawing  Section  G-G  Drawing  No.  8 
shows  no  back  plate  and  back  upright  at  front. 

The  above  gives  sufficient  information  for  constructing  the  following  items: 

a.  Shelving,  which  is  always  standard  in  all  dimensions  throughout 
each  bin  type  or  group. 

b.  Side  or  end  plate 

c.  Divisional  side  or  end  plates 

d.  Uprights  (angle  and  T),  keeping  in  mind  that  actual  cutting  length  of 
each  upright  has  to  be  lifted  from  each  upright  location,  on  the  ship. 

The  fitting  detail  for  construction  must  next  be  considered.  Turn  again 
to  Drawing  No.  4,  Section  C-Cj  Drawing  No.  7,  Section  F-F;  and  Drawing  No.  8, 
Section  G-G.  Each  drawing  makes  reference  to  fitting  details.  Again  refer 
to  the  bin  description  list  which  gives  each  detail  drawing  necessary  for 
this  group  of  bins,  i.e: 

Detail  A "Clip  to  Deck  at  Foot  of  T Upright" 

Detail  B "Clip  to  Deck  at  Foot  of  Angle  Upright" 

Detail  D "Clip  to  Deck  at  Head  of  T Upright" 

Detail  F "Clip  to  Deck  at  Head  of  Angle  Upright" 

Detail  M "Shelf  Cut-Out  and  Ledge  Connection  to  Angle  Upright" 

Detail  N "Shelf  Cut-Out  and  Ledge  Connection  to  T Upright" 

Detail  T "Divider  Plate  and  Details" 

It  should  be  noted  that  Detail  "T"  is  drawn  to  suit  12"  spacing  of 
shelves  and  18"  depth  of  bins;  reference  to  Master  Drawings  will  give  the 
dimensions  required  for  divider  plates. 

The  foregoing  gives  a complete  picture  of  procedure  for  Description 
No.  2;  the  same  procedure  applies  to  Description  No.  3 and  Description 
No.  1,  and  Nos.  4 to  12  inclusive. 

Descriptions  No.  1,  2 and  3 are  fully  described  for  trainee  instruction 
and  study  in  conjunction  with  drawings. 

Descriptions  No.  4 to  12  inclusive  are  made  up  in  question  form.  The 
trainee  will  fill  in  the  missing  questions,  through  study  of  drawings 
pertaining  to  each  description  involved. 

For  actual  layout  of  materials  for  mass  production  methods  trainee 
will  be  governed  by  construction  units  within  this  book. 
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MASTER  DRAWING  NO.  1 
PLAN  VIEW:  MAIN  ISSUE  ROOM  ARRANGEMENT 


General  Information 

This  drawing  is  a plan  view  of  a compartment  typical  of  a 
large  naval  vessel,  showing  the  interior  arrangement.  The 
plan  view  is  broken  up  into  various  sections  for  ease  of 
reading  and  reference  to  detailed  construction;  i.e..  Sections 
A-A,  B-B,  C-C,  D-D,  E-E,  F-F,  G-G,  H-H,  J-J,  and  K-K. 

(Drawings  No,  2 to  11  inclusive.)  Each  bin  layout  is  also 
fully  described  in  Descriptions  No,  1 to  12. 

Each  section  drawing  and  description  makes  reference  to 
the  "Standard  or  Typical"  detail  drawing  from  which  the 
trainee  will  receive  instruction  in  the  layout  for  con- 
struction of  the  bins  and  shelving  in  this  compartment. 

Figures  in  circles  indicate  piece  numbers. 

In  all  the  drawings  a few  of  the  obstructions  likely 
to  be  encountered  are  indicated;  i.e.,  ventilation  ducts, 
voice  tubes,  and  bulkhead  structural  stiffeners.  Other 
obstructions  such  as  wireways,  cables,  boxes,  etc.,  are 
not  shown. 


Page  65 


MARINE  SHEET  METAL  SHOP  AND  FIELD  WORK 
SHELVING,  BINS,  AND  LOCKERS 
Descriptive  Content  of  Master  Drawings 


MASTER  DRAWING  No.  1 
Description  No.  1 


MASTER  DRAWING  NO.  1 
PLAN  VIEW:  MAIN  ISSUE  ROOM  ARRANGEMENT 
Description  No.  1 


Sheet  1 of  1 


36"  long  x 12"  deep  four-unit  bins,  single  depth,  back  formed 
by  ship's  bulkhead. 

Bins  are  made  up  of  uprights,  adjustable  shelving,  and  adjustable 
divider  plates. 

Divider  plates  to  bulkhead  stiffeners  to  remain  fixed. 


Shelving  and  divider  plates  to  be  spaced  as  indicated  on  the 
following  section  drawings: 

Section  E-E  (Drawing  No.  6) 

Section  C-C  (Drawing  No.  4) 

Section  D-D  (Drawing  No.  5) 


Construction  to  be  in  accordance  with  the  following  Standard  or 
Typical  Drawings: 


Similar  to 


Drawing  No.  22  Plan  View:  36"  single  depth  - one  unit,  except  that 

layout  is  for  four-unit  bins  without  back  plate  and 
uprights  as  indicated  on  Section  E-E  (Drawing  No.  6). 


Drawing  No.  15  Plan  View:  24"  Single  depth  - Three  unit. 

Drawing  No.  17  Front  Elevation:  P^  - P^ 

24"  Three  unit,  shelf  front  ledge  to  uprights. 

Drawing  No.  16  Section  "Z-Z"  Similar  to  Section  "X-X"  and  "Y-Y" 

except  that  divisional  side  or  end  plate  is  fastened 
to  tee  uprights. 


Detail  A 
Detail  C 
Detail  E 
Detail  F 
Detail  K 
Detail  N 
Detail  0 
Detail  T 


"Clip  to  Deck  at  Foot  of  Tee  Upright." 

"Clip  to  Deck  at  Head  of  Tee  Upright." 

"Shelf  Ledge  Clip  at  Ends  to  Bulkhead." 

"Clip  Supporting  Shelf  Side  or  End  Plate." 

"Clip  Connecting  Top  Shelf  Divider  Plate  Tie  Stiffener  to  Bulkhead." 
"Shelf  Cut-out  and  Ledge  Connection  to  Tee  Upright." 

"Shelf  Collar  Plate  in  Way  of  Bulkhead  Stiffeners." 

"Divider  Plate  and  Details." 
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MASTER  DRAWING  NO.  1 


PLAN  VIEW:  MAIN  ISSUE  ROOM  ARRANGEMENT 


Description  No.  2 

i 

36"  long  x 24"  deep  eight-unit  bins,  single  depth,  back  formed  by- 
ship's  bulkhead. 

Bins  are  made  up  of  uprights,  adjustable  shelving,  and  adjustable 
divider  plates. 

Shelving  and  divider  plates  to  be  spaced  as  indicated  on  the  following 
section  drawings: 

Section  C-C  (Drawing  No.  4) 

Section  F-F  (Drawing  No.  7) 

Section  G-G  (Drawing  No.  8) 

Construction  is  to  be  in  accordance  with  the  following  Standard  or 
Typical  Drawings: 

Similar  to 

Drawing  No.  22  Plan  View:  36"  single  depth,  one  unit,  except  that 

layout  is  for  eight-unit  bins  without  back  plate  and 
uprights  as  indicated  on  Section  C-C  (Drawing  No.  4). 

Drawing  No.  15  Plan  View:  24"  Single  depth  - Three  unit. 

Drawing  No.  17  Front  Elevation  P^  - P^ 

24"  Three  unit,  shelf  front  edge  to  uprights. 

Drawing  No.  16  Section  Y-Y  Similar  to  Section  X-X  as  drawn. 

Drawing  No.  16  Section  Z-Z  Similar  to  Section  X-X  and  Y-Y  except 

that  divisional  side  or  end  plate  is  fastened  to  tee  upright, 

Detail  A "Clip  to  Deck  at  Foot  of  Tee  Upright." 

Detail  B "Clip  to  Deck  at  Foot  of  Angle  Upright." 

Detail  C "Clip  to  Deck  at  Head  of  Tee  Upright." 

Detail  D "Clip  to  Deck  at  Head  of  Angle  Upright." 

Detail  F "Clip  Supporting  Shelf  Side  or  End  Plate." 

Detail  M "Shelf  Cut-Out  and  Ledge  Connection  to  Angle  Upright." 

Detail  N "Shelf  Cut-Out  and  Ledge  Connection  to  Tee  Upright." 

Detail  T "Divider  Plate  and  Details." 
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MASTER  DRAWING  NO.  1 


PLAN  VIEW:  MAIN  ISSUE  ROOM  ARRANGEMENT 


Description  No.  3 

24"  long  x 24"  deep  one-unit  bin,  single  depth,  back  formed  by- 
ship's  bulkhead. 

Bin  is  made  up  of  uprights,  adjustable  shelving,  and  adjustable 
divider  plates. 

Filler  shelving  at  end  to  be  fixed. 

Shelving  and  divider  plates  to  be  spaced  as  indicated  on  the 
following  section  drawing: 

Section  C-C  (Drawing  No.  4) 

Construction  to  be  in  accordance  with  the  following  Standard  or 
Typical  Drawings. 

Similar  to 

Drawing  No.  15  Plan  View:  24"  single  depth,  three  unit,  except  that 

layout  is  for  one-unit  bin  without  back  plate  and 
uprights  as  indicated  on  Section  C-C  (Drawing  No.  4). 

Drawing  No.  17  Front  Elevation  P^  - P^ 

24"  three  unit,  shelf  front  ledge  to  uprights. 

Drawing  No.  16  Section  Z-Z  similar  to  Section  X-X  and  Y-Y  except 

that  divisional  side  or  end  plate  is  fastened  to  tee  upright 

Detail  A "Clip  to  Deck  at  Foot  of  Tee  Upright." 

Detail  C "Clip  to  Deck  at  Head  of  Tee  Upright." 

Detail  E "Shelf  Ledge  Clip  at  Ends  to  Bulkhead." 

Detail  F "Clip  Supporting  Shelf  Side  or  End  Plate." 

Detail  K "Clip  Connecting  Top  Shelf  Divider  Plate  Tie  Stiffener  to  Bulkhead." 

Detail  N "Shelf  Cut-Out  and  Ledge  Connection  to  Tee  Upright." 

Detail  T "Divider  Plate  and  Details." 
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MASTER  DRAWING  NO.  1 


PLAN  VIEW:  MAIN  ISSUE  ROOM  ARRANGEMENT 
Description  No,  4 


Trainee  is  to  supply  missing  information  from  study  of  plans, 
details,  and  other  descriptions. 

long  x 24"  deep  six-unit  tins,  depth,  back  formed  by 

ship's  bulkhead. 


Bins  are  made  up  of  , adjustable  shelving,  ( divider  plates). 

Shelving  to  be  spaced  as  indicated  on  the  following  section  drawings: 


Section  (Drawing  No.  ) 

Section  D-D  (Drawing  No.  5) 
Section  (Drawing  No.  ) 


Construction  to  be  in  accordance  with  the  following  Standard  or 

Typical  Drawings: 

Similar  to 

Drawing  No.  15  Plan  View:  single  depth,  unit,  except  that 

layout  is  for  six-unit  bins  without  back  plate  and 

plates,  uprights  as  indicated  on  Section  (Drawing  No.  ). 

Drawing  No.  Elevation  P^  - P^ 

24h  Three  unit,  shelf  front  ledge  to  . 

Drawing  No.  16  Section  Similar  to  X-X  as  drawn. 

Z-Z  Similar  to  X-X  and  except  that  divisional 

side  or  end  plate  is  fastened  to  tee  uprights. 

Detail  "Clip  to  Deck  at  Foot  of  Tee  Upright." 

Detail  B "Clip  to  Deck  at  Foot  of  ." 

Detail  " at  Head  of  Tee  Upright." 

Detail  D "Clip  to  Deck  at  Head  of  Upright," 

Detail  "Shelf  Ledge  Clip  at  Ends  to  Bulkhead." 

Detail  F "Clip  Shelf  Side  or  End  Plate." 

Detail  "Clip  Connecting  Top  Shelf  Divider  Plate  Tie  Stiffener  to  Bulkhead." 

Detail  M " and  Ledge  Connection  to  Angle  ." 

Detail  "Shelf  Cut-out  and  Connection  to  Tee  Upright." 
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MASTER  DRAWING  No.  1 
Description  No.  5 


Sheet  1 of  1 


MASTER  DRAWING  WO.  1 
PLAN  VIEW:  MAIN  ISSUE  ROOM  ARRANGEMENT 
Description  No.  5 

Trainee  is  to  supply  missing  information  from  study  of  plans, 
details,  and  other  descriptions. 


24"  long  x 


deep 


unit  bins,  single 


, back  formed  by 


ship’s  bulkhead. 

Bins  are  made  up  of  uprights,  adjustable  , (no  plates) 

Shelving  to  be  spaced  as  indicated  on  the  following  section  drawings: 

Section  A-A  (Drawing  No.  2) 

Section  (Drawing  No.  ) 

Construction  to  be  in  accordance  with  the  following  Standard  or 
Typical  Drawings: 


Similar  to 


Drawing  No. 


Plan  View:  24" 


depth,  three  , except  that 


layout  is  for  four-unit  bins  without  back  plate  and 
divider  plates,  and  uprights  as  indicated  on  Section 
A-A  (Drawing  No.  2). 

Drawing  No.  17  Front  Elevation  - p2 

24"  unit,  front  ledge  to  upright. 


Drawing  No . 


Section  X-X  as 
similar  to 


Y-Y 


hand. 


and  Y-Y  except  that  divisional 


side  or  end  plate  is  fastened  to  tee 
Detail  A "Clip  to  Deck  at  of  Tee  Upright." 

Detail  "Clip  to  at  Foot  of  Angle  Upright." 

Detail  C "Clip  to  Deck  at  Head  of  Upright." 


Detail  "Clip  to  Deck  at 


of  Angle  Upright." 


Detail  F "Clip  Supporting  Shelf  Side  or  ." 

Detail  "Clip  to  at  Head  of  Angle  Upright." 

Detail  H "Clip  to  Longitudinal  of  Tee  Upright." 

Detail  "Shelf  and  Ledge  Connection  to  Angle  Upright." 

to  Tee  Upright." 


Detail  N "Shelf  Cut-Out  and 
Detail  0 "Shelf  Collar  Plate 


Bulkhead  Stiffeners." 
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MASTER  DRAWING  No.  1 
Description  No.  6 


Sheet  1 of  1 


MASTER  DRAWING  NO.  1 
PLAN  VIEW;  MAIN  ISSUE  ROOM  ARRANGEMENT 
Description  No.  6 


Trainee  is  to  supply  missing  information  from  study  of  plans, 
details,  and  other  descriptions. 

long  x 18"  deep  two  unit,  depth,  hanging  bins,  back  formed 

by  ship's  bulkhead. 


Bins  are  made  up  of  uprights,  shelving  and  adjustable 

divider  plates. 

Shelving  and  divider  plates  to  be  spaced  as  indicated  on  the  following 
Section  Drawings: 

Section  A-A  (Drawing  No.  ) 

Section  G-G  (Drawing  No.  ) 

Section  H-H  (Drawing  No.  ~) 


Construction  to  be  in  accordance  with  the  following  Standard  or 
Typical  Drawings: 


Similar  to 


Drawing  No . 


Plan  View:  36"  single  depth,  one  unit,  except  that 
layout  is  for  two  unit  hanging  bins  without  back  plate 
and  uprights  as  indicated  on  Section  (Drawing  No.  2). 


Drawing  No.  15  Plan  View:  24"  single 


, three 


, except  as  above. 


Drawing  No.  17  Front  Elevation 

24"  Three  unit,  shelf  front  ledge  to  uprights  except  as  above. 


Drawing  No.  16 


as  drawn. 


opposite  hand. 


similar  to  X-X  and  Y-Y  except  as  above  and  that 


divisional  side  or  end  plate  is  fastened  to  tee  upright. 
Detail  "Clip  to  Deck  at  Head  of  ." 

Detail  "Clip  to  Deck  and  Longitudinal  at  ." 


Detail  "Clip  Supporting  Shelf  Side  or  End  Plate." 
Detail  "Shelf  Cut-Out  and  Ledge  


Detail  "Shelf  Cut-Out  and  Ledge  Connection 

Detail  0 "Shelf  Collar  Plate  

Detail  "Divider  Plate  ." 
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MASTER  DRAWING  No.  I 
Description  No.  7 


MASTER  DRAWING  NO.  1 
PLAN  VIEW:  MAIN  ISSUE  ROOM  ARRANGEMENT 


Sheet  1 of  1 


Description  No,  7 

Trainee  is  to  supply  missing  information  from  study  of  plans, 
details,  and  other  descriptions. 

Counter  top  with  space  for  commercial  Type  rotabins  and 

30"  long  x depth  to  suit  space  formed  by  ship’s  structure,  two-unit 
bins,  back  formed  by  ship’s  structure. 

Counter  top  and  bins  made  up  of  uprights,  fixed  and  fixed 

divider 

Shelving  and  divider  plates  to  be  spaced  as  indicated  on  the  following 
Section  Drawings: 


Section  (Drawing  No.  ) 

Section  (Drawing  No.  ) 

Section  (Drawing  No.  ) 


Construction  to  be  in  accordance  with  the  following  Standard  or 
Typical  Drawings: 

Counter  Top:  - Similar  construction  to  detailed  arrangement  "V" 


Bins:  Similar  to 

Drawing  No.  22  Plan  View:  36"  single  depth,  one  unit,  except  that  layout 

is  for  , two-unit  bins,  back  plate  and  uprights 

as  indicated  on  Section  K-A~.  (Drawing  No.  ). 

Drawing  No.  17  Front  Elevation:  P^  - p2 

three  unit,  to  uprights  except 

as  noted  above. 


Drawing  No.  Section  Z-Z  similar  to  and  except  as  above 

and  that  divisional  side  or  end  plate  is  fastened  to  tee  upright 

Detail  A " ." 

Detail  B " 

Detail  F " 

Detail  M " 

Detail  N " 

Detail  0 " 


Detail  T ” 
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MASTER  DRAWING  No.  1 
Description  No.  8 


Sheet  1 of  1 


MASTER  DRAWING  NO.  1 
PLAN  VIEW:  MAIN  ISSUE  ROOM  ARRANGEMENT 
Description  No.  8 


Trainee  is  to  supply  missing  information  from  study  of  plans, 
details  and  other  descriptions. 

long  x depth  to  suit  space  formed  by  ship’s  structure,  one- 

unit  bin,  back  formed  by  ship’s  structure. 

Space  for  2 commercial  "W"  rotabins  with  30"  long  x 
deep  shelf  over. 


Bins  are  made  up  of  uprights,  fixed  shelving  and  fixed  divider  . 

Filler  shelving  at  end  to  be  fixed. 

Shelving  and  divider  plates  to  be  spaced  as  indicated  on  the 
following  Section  Drawing: 

Section  A-A  (Drawing  No.  ). 

Construction  to  be  in  accordance  with  the  following  Standard  or 
Typical  Drawings: 

Similar  to 

Drawing  No.  Plan  View:  36"  single  depth  - one  unit,  without 

back  plate  and  uprights  as  indicated  on  Section  

(Drawing  No.  _) . 

Drawing  No.  Front  Elevation:  P^  - P^ 

36"  depth  - one  unit,  shelf  front  to  uprights 

except  as  noted  above. 

Drawing  No.  Section  X-X  as  drawn  except  as  noted  above. 

similar  to  , and  except  as  above  and 

that  divisional  side  on  end  plate  is  fastened  to  tee  upright. 


Detail  A 
Detail 
Detail  C 
Detail 
Detail  E 
Detail 
Detail  M 
Detail 
Detail  0 
Detail  T 


Clip  to  Deck  at  Foot  of  Tee  Upright 


Clip  to  Deck  at  Head  of  Tee  Upright 
Shelf  Ledge  Clip  at  End  to  Bulkhead 


Shelf  Cut-Out  and  Ledge  Connection  to  Angle  Upright." 

ft 

Filler  Plate  at  Round  of  Barbette." 

Divider  Plate  and  Details." 
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MASTER  DRAWING  No.  1 
Description  No.  9 


MASTER  DRAWING  NO.  1 
PLAN  VIEW;  MAIN  ISSUE  ROOM  ARRANGEMENT 
Description  No.  9 

Trainee  is  to  supply  missing  information  from  study  of  plans, 
details,  and  other  descriptions. 

36"  long  x deep  double  depth,  unit  bins,  with  divisional 

back  plates. 

Bins  are  made  up  of  uprights,  and  


Sheet  1 of  1 


Shelving  and  divider  plates  to  be  spaced  as  indicated  on  the  following 
Section  Drawings: 

Section  B-B  (Drawing  No.  3) 

Section  (Drawing  No.  ) 

Section  (Drawing  No.  ~) 

Construction  to  be  in  accordance  with  the  following  Standard  or 
Typical  Drawings: 


Similar  to 

Drawing  No.  View:  36"  double  depth,  one  unit,  except  that 

layout  is  for  two-unit  bins,  and  uprights  as  indicated  on 
Section  B-B  and  D-D  (Drawings  No.  and  No.  ). 

Drawing  No.  View:  24"  double  depth,  three  unit,  except  as 

noted  above. 

Drawing  No.  Elevation:  - P^ 

24"  Three  unit,  shelf  front  ledge  to  upright. 


Drawing  No.  R-R  as  drawn,  double  depth.  Section  S-S  opposite 

hand  double  depth,  side  or  end  plate  to  angle  upright. 

Section  Q-Q  similar  to  and  except  that 

the  divisional  side  on  end  plate  is  to  fastened  tee  upright. 


Drawing  No.  elevation  U-U 

36"  double  depth  - one  unit  of  two  divisional  back  plate 

What  "detail"  drawings  are  needed  from  this  description? 


Detail 
De tail 
Detail 
Detail 
Detail 


ii 


it 


!»' 


7T 


Detail 
De tail 
Detail 


tt 
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MASTER  DRAWING  No.  I 
Description  No.  10 


MASTER  DRAWING  HO.  1 
PLAN  VIEW:  MAIN  ISSUE  ROOM  ARRANGEMENT 
Description  No.  10 


Sheet  1 of  1 


Trainee  is  to  supply  missing  information  from  study  of  plans, 
details,  and  other  descriptions. 

long  x 24"  deep  counter  top  with  drawers  and  long  x 24"  deep 

unit  bins,  depth  below.  Part  back  plate  as  indicated  on  Section 

G-G  and  counter  and  drawer  detailed  arrangement  V. 

Counter  and  bins  made  up  of  uprights,  , fixed  shelving,  no  divider  plates. 

Shelving  to  be  spaced  as  indicated  on  the  following  Section  Drawings: 

Section  B-B  (Drawing  No.  3) 

Section  (Drawing  No.  ) 

Section  (Drawing  No.  ) 

Construction  to  be  in  accordance  with  the  following  Standard  or  Typical  Drawings: 
Counter  Top 


Counter  and  Drawer  Detail  Arrangement  "V" 
Drawer 


Drawer  Detail 
Drawer  Stop  Detail 
Drawer  Spring  Catch  Detail 
Drawer  Runner  and  Slide  Detail 


Bins : Similar  to 

Drawing  No.  15  Plan  View:  24"  depth,  unit,  except  that  layout 

is  for  two-unit  bins,  with  part  back  plate,  no  divider 

plates  and  uprights  as  indicated  on  Section  B-B  (Drawing  No.  3). 


Part:  Similar  to 

Drawing  No.  17  

24"  three  unit,  shelf  front  ledge  to  upright. 

Part:  Similar  to 


Drawing  No.  16  Section  X-X  or  Y-Y  and  Z-Z  with  part  back  plate  as 

indicated  on  Section  A^  - A^  on  plan  view  of  counter 
and  drawer  detailed  arrangement  . 


Detail  A 
Detail  B 
Detail  F 
Detail  L 
Detail  M 
Detail  N 


"Clip  to  Deck  at  Foot  of ." 

"Clip  to  Deck  at  Foot  of ." 

"Clip  Supporting  Shelf ." 

"Shelf  Corner  Cut  at  Divisional  to  Divisional  Side  or 

"Shelf  Cut-Out  and  Ledge  Connection  to  ." 

"Shelf  Cut-Out  and  Ledge  Connection  to  7' 
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MASTER  DRAWING  NO.  1 


Sheet  1 of  1 


PLAN  VIEW:  MAIN  ISSUE  ROOM  ARRANGEMENT 
Description  No,  II 


Trainee  is  to  supply  missing  information  from  study  of  plans, 
details,  and  other  descriptions. 

30"  long  x deep  one  bin,  double  , divisional 


Bin  is  made  up  of  uprights,  adjustable  shelving  and  adjustable  divider 
plates.  Space  alongside  each  bin  is  for  2 commercial  Type  "W"  rotabins 
with  long  x 30"  deep  over  each  rotabin. 

Filler  shelving  at  end  to  be  fixed. 

Shelving  and  divider  plates  etc.,  to  be  spaced  as  indicated  on  the 
following  Section  Drawings: 


Section  B-B  ( ) 

Section  J-J  ( ) 

Section  K-K  ( ) 

Construction  to  be  in  accordance  with  the  following  Standard  or  Typical 
Drawings : 

Similar  to 

Drawing  No.  25  36"  double  depth,  one  unit,  except  that 

layout  is  for  30"  one -unit  bins  and  uprights  as  indicated 
on  Section  B-B  (Drawing  No.  3). 

Drawing  No.  23  

36" one  unit,  shelf  front  ledge  to  upright,  except  as 
noted  above . 


Drawing  No.  20  Q-Q  similar  to  sections  R-R  and  S-S 

except  that  divisional  side  or  end  plate  is  for  30" 
bin  and  fastened  to  tee  upright. 


Drawing  No 

. 21 

U-U 

36"  double  depth  - 
except  that  layout 

one  unit,  divisional  back 
is  for  30"  bins  and  space 

plate, 

for  rotabins. 

Similar  to 

De tail 

tt 

Tt 

• 

De tail 

IT  ' ' 

TT 

• 

De tail 

TT 

"TT 

• 

Tt 

• 

De tail 

TT 

Detail 

TT 

. ^ 

• 

De tail 

T! 

Tt 

• 

De tail 

T! 

!l 

• 

Page  76 


MARINE  SHEET  METAL  SHOP  AND  FIELD  WORK 
SHELVING,  BINS,  AND  LOCKERS 
Descriptive  Content  of  Master  Drawings 


MASTER  DRAWING  No.  1 
Description  No.  12 


MASTER  DRAWING  NO.  1 
PLAN  VIEW;  MAIN  ISSUE  ROOM  ARRANGEMENT 
Description  No.  12 


Sheet  1 of  1 


Trainee  is  to  supply  missing  information  from  study  of  plans, 
details,  and  other  descriptions. 

long  x 18"  deep,  unit  bins,  double  depth,  with  divisional  back 
plates  in  way  of  upper  3 bins  only.  Bins  are  made  up  of  uprights,  adjustable 
shelving  and  adjustable  divider  plates,  except  as  follows:  lower  3 bins  in  way 
of  24"  long  x 24"  deep,  two-unit  bins,  single  depth  (as  described  in  Description 
No.  10)  are  double  depth  or  48"  single  depth  with  no  divider  plates,  as  shown 
in  Section  G-G.  Back  plate  as  indicated  in  Description  No.  10  and  on  counter 
and  drawer  detailed  arrangement  "V". 

Shelving  and  divider  plates  to  be  spaced  as  indicated  on  the  following 
Section  Drawings: 

Section  B-B  (Drawing  No.  3) 

Section  G-G  (Drawing  No.  8) 


Construction  to  be  in  accordance  with  the  following  Standard  or  Typical  Drawings: 


Similar  to 

Drawing  No.  Plan  View:  24"  double  depth,  three  unit,  except  that 

layout  is  for  two-unit  bins  and  uprights  as  indicated 
on  Section  B-B. 

Drawing  No.  Front  Elevation:  - P^ 

24"  Three  unit,  shelf  front  ledge  to  uprights. 


Drawing  No . 


Drawing  No. 


Seotion  R-R  as  drawn,  S-S  opposite  hand,  side  or 
end  plate  to  angle  uprights. 

Q-Q  similar  to  R-R  and  S-S  except  that  the  divisional 

side  on  end  plate  is  for  24"  bins  and  fastened  to  tee  upright. 

Section  Elevation  T-T 

24"  double  depth  - One  unit  of  two  divisional  back  plate. 


De tail 
Detail  _ 
De tail 
De tail 

Detail  

Detail  _ 
De tail 
Detail  N 
Detail  T 


"Clip  to  Deck  at  Foot  of  Tee  Upright." 

"Clip  to  Deck  at  Foot  of  Angle  Upright." 

"Clip  to  Deck  at  Head  of  Tee  Upright." 

"Clip  to  Deck  at  Head  of  Angle  Upright." 

"Shelf  Ledge  Flange  End  Where  No  Upright." 

"Shelf  Corner  Cut  at  Divisional  Back  Plate  to  Divisional  Side  or  End  Plates." 
"Shelf  Cut-Out  and  Ledge  Connection  to  Angle  Upright." 

"Shelf  Cut-Out  and  Ledge  Connection  to  Tee  Upright." 

"Divider  Plate  and  Details." 
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Master  Drawing  No.  3 — Section  B-B 
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Master  Drawing  No.  2 — Section  A-A 
Master  Drawing  No.  3 — Section  B-B 


MASTER  DRAWING  NO.  2 


Section  A-A 

A section,  deck  to  deck,  of  the  front  of  the  items  described  in 
Descriptions  5,  6,  7,  and  8.  This  drawing  provides: 

1.  Layout  dimensions  for  spacing  of  uprights,  shelvings,  and 
divider  plates. 

2.  Reference  to  details  for  construction. 

3.  Ship’s  structure  and  fittings  other  than  the  bins  and  shelving. 

Note:  Deck  heights  are  to  be  checked  from  ship  before  cutting 

upright  lengths,  also  all  other  fitting  interferences 
before  installing  in  ship.  Any  slight  difference,  due  to 
ship’s  structure  being  out,  is  taken  care  of  at  one  end 
by  an  "about"  dimension,  or  filler  shelving  to  suit. 


MASTER  DRAWING  NO.  3 


Section  B-B 


A section  deck  to  deck  of  the  front  and  through  the  items  described 
in  Descriptions  1,  4,  9,  10,  11  and  12.  This  drawing  provides: 

1.  Layout  dimensions  for  spacing  of  uprights,  shelving,  and  divider 
plates  . 

2.  Reference  to  details  for  construction. 

Note:  Ship’s  structure  and  deck  heights  are  to  be  checked  from 

ship  before  cutting  upright  lengths;  also  check  for 
interference  from  other  fitting  before  installing  on  ship. 
Any  slight  difference,  due  to  ship’s  structure  not  being 
as  specified,  is  taken  care  of  at  one  end  by  an  approximate 
dimension. 
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Master  Drawing  No.  4 — Section  C-C 
Master  Drawing  No.  5 — Section  D-D 
Master  Drawing  No.  6 — Section  E-E 


Sheet  1 of  2 
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Master  Drawing  No.  4 — Section  C-C 
Master  Drawing  No.  5 — Section  D-D 
Master  Drawing  No.  6 — Section  E-E 


Sheet  2 of  2 


MASTER  DRAWING  NO.  4 


Section  C-C 


A section  deck  to  deck  of  the  front  and  through  the  items 
described  in  Descriptions  No.  1,  2 and  4.  This  drawing  shows: 

1.  Layout  dimensions  for  spacing  of  uprights,  shelving,  and 
divider  plates. 

2.  Reference  to  details  for  construction. 

Note:  Ship’s  structure  and  deck  heights  are  to  be  checked 

from  ship  before  cutting  upright  lengths,  also  for 
interference  from  other  fittings  before  installing 
on  ship.  Any  slight  differences,  owing  to  ship’s 
structure  being  "out",  are  taken  care  of  at  one  end 
by  an  "about"  dimension  or  filler  shelving  to  suit. 


MASTER  DRAWING  NO.  5 
Section  D-D 


Section  (part)  deck  to  deck  of  front  and  through  the  items 
described  in  Descriptions  No.  1,  4 and  9.  This  drawing  shows: 

1.  Layout  dimensions  for  spacing  of  uprights,  shelving,  and 
divider  plates. 

2.  Reference  to  details  for  construction. 


MASTER  DRAWING  NO.  6 
Section  E-E 


A section  deck  to  deck  of  the  front  of  item  described  in 
Description  No.  1.  This  drawing  shows: 

1.  Layout  dimensions  for  spacing  of  uprights,  shelving, 
and  divider  plates. 

2.  Reference  to  details  for  construction. 
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Master  Drawing  No.  7 — Section  F-F 
Master  Drawing  No.  8 — Section  G-G 


Sheet  1 of  2 
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Master  Drawing  No.  7 — Section  F-F 
Master  Drawing  No.  8 — Section  G-G 


Sheet  2 of  2 


MASTER  DRAWING  NO.  7 
Section  F-F 

A section  deck  to  deck  through  the  items  described  in  Descriptions 
No.  2,  5 and  9.  This  drawing  shows: 

1.  Layout  dimensions  for  spacing  of  uprights  and  shelving. 

2.  Reference  to  details  for  construction. 


MASTER  DRAWING  NO.  8 
Section  G-G 

A section  deck  to  deck  through  the  items  described  in 
Descriptions  No.  2,  6,  7,  10  and  12.  This  drawing  shows: 

1.  Layout  dimensions  for  spacing  of  uprights  and  shelving. 

2.  Reference  to  details  for  construction. 
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MASTER  DRAWING  NO.  9 


Section  H-H 


A section  (part)  deck  to  deck  through  the  items  described 
in  Descriptions  No.  6 and  7.  This  drawing  shows: 

1.  Layout  dimensions  for  spacing  of  uprights  and  shelving. 

2.  Reference  to  details  for  construction. 


MASTER  DRAWING  NO.  10 


Section  J-J 


A section  (part)  deck  to  deck  through  the  items  described 
in  Descriptions  No.  10,  11  and  12.  (Also  see  Section  K-K.) 

This  drawing  shows : 

1.  Layout  dimensions  for  spacing  of  uprights  and  upper  shelf. 

2.  Reference  to  details  for  construction. 


MASTER  DRAWING  NO.  11 
Section  K-K 

A section  (part)  deck  to  deck  through  the  item  described  in 
Description  No.  11.  This  drawing  shows: 

1.  Layout  dimensions  for  spacing  of  uprights  and  shelving. 

2.  Reference  to  details  for  construction. 
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I INFORMATION  HELPFUL  IN  USING  DRAWINGS  NO.  15  TO  25 


24"  one-unit  bins  can  be  constructed  but  are  seldom  used,  36"  one-unit  bins 
being  considered  and  found  more  adaptable  to  available  space  and  requirements. 

"Standard  or  Typical"  drawings  are  drawn  for  18"  deep  bins  with  12" 
spacing  of  shelves.  12",  18",  24"  deep  bins  are  standard,  30"  deep  being 
special . 

9",  12",  15"  spacing  of  shelves  are  standard,  18"  being  special. 

Shelving  is  adjustable  every  3". 

Size  and  length  of  bins  are  governed  by  the  shelf  dimension;  i.e.,  24", 

36",  or  30"  long  as  the  case  may  be;  this  means  exact  length  over  flanges 
of  shelf.  This  also  applies  to  the  depth  of  shelf  in  the  case  of  "Standard 
or  Typical"  drawings;  i.e.,  thickness  of  back,  divisional,  side  or  end 
plates  are  added  extra,  only  in  the  case  of  ship’s  structure  forming .the 
back  of  the  single  depth  bins,  the  depth  dimension  is  from  front  shelf  ledge 
to  face  of  ship’s  structure,  the  shelf  back  being  i=r"  clear  of  structure. 

The  uprights  are  placed  to  suit  above  formation. 

Side  or  end  plates  and  divisional  side  or  end  plates  are  usually  riveted 
to  uprights  complete;  otherwise,  bins  as  a whole  are  break-down  fashion. 

Divider  plate  detail  "T"  is  drawn  for  shelving  12"  spacing  and  18"  deep. 

Care  to  be  taken  that  over-all  dimensions  are  made  to  suit  each  particular 
condition. 

Divider  plates  are  adjustable  except  as  may  be  definitely  stated  to  suit 
ship’s  structure. 

Before  bins  are  installed  all  interferences  with  pipe  etc.,  are  to  be 
checked  from  ship. 

All  shelves  to  be  level  and  bins  to  be  knocked-down  type. 

All  shelving  and  bins  to  be  adjustable  unless  otherwise  stated. 

It  should  be  definitely  understood  that  Drawings  No.  15  to  25  are 
"Standard  or  Typical"  drawings  from  which  various  types  or  combinations 
of  bins  and  shelving  can  be  designed  in  layout  to  suit  assigned  ship’s 
space.  In  the  present  this  is  indicated  on  "Master  Drawing"  No.  1 
titled  - Plan  View:  Main  Issue  Room  Arrangement. 
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Divider  plates  have  no  connection  to  back  plates  or  ship*  s 
structure  forming  back,  connection  is  only  to  top  of  shelf  and 
underside  of  shelf  over. 

Divider  plates  to  top  shelving  are  held  and  stiffened  by 
flat  bar  tie  stiffeners  running  for  length  of  bins.  See 
Detail 

Front  shelf  ledge  detail  "M"  and  "N"  calls  for  2"  and  3" 

ledge  height.  3"  height  is  usually  used  on  shelf  spacing 

12"  and  above,  2"  height  is  usually  used  on  shelf  spacing 

12"  and  below,  or  as  may  be  designated  to  suit  definite 

conditions . 
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STANDARD  or  TYPICAL  DRAWING  NO.  15 
Plan  view:  24"  Single  Depth  - Three  Unit. 

This  drawing  shows: 

1.  A plan  view  of  one  of  the  shelf  levels  of  a single  depth,  three- 
unit  bin,  each  unit  being  24"  long  x 18"  deep. 

2.  Each  shelf  unit  divided  by  a divider  plate.  Detail  "T" . 

3.  Layout  of  holes  for  divider  plate  adjustments. 

4.  Front  ledge  - See  front  elevation  - P^  (Drawing  No.  17). 

5.  Flange  to  ends  - See  section  "X-X" , "Y-Y"  and  "Z-Z"  (Drawing  No.  16). 

6.  Flange  to  back  - See  section  elevation  (Drawing  No.  18). 

7.  Shelf  front  corner  cut-out  - See  Detail  "M"  and  "N" . 

8.  Shelf  back  corner  cut-out  - See  Detail  "P",  "Q",  "R"  and  "S" . 

9.  Uprights  - angle  - See  Detail  "M"  and  "S" . 

10.  Uprights  - Tee  - See  Detail  "N"  and  "R" . 

11.  Side  or  end  plate  - See  section  "X-X"  and  "Y-Y"  (Drawing  No.  16). 

12.  Divisional  plate  - See  section  "Z-Z"  (Drawing  No.  16). 

13.  Back  plate  - See  section  elevation  (Drawing  No.  18). 
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STANDARD  or  TYPICAL  DRAWING  NO.  16 
Section  "X-X"  as  drawn  - Single  depth. 

Section  "Y-Y"  Opposite  hand  - Single  depth,  side  or  end  plate  to  angle  upright. 
Section  "Z-Z"  Similar  - Single  depth,  divisional  plate  to  tee  upright. 


This  drawing  shows : 

1.  Section  (broken)  deck  to  deck  height. 

2.  Side  or  end  and  divisional  plate  to  uprights. 

3.  Shelf  flange  connection  to  plate. 

4.  Flange  at  top. 

5.  Flat  bar  stiffener  at  bottom. 

6.  Layout  of  holes  for  shelf  adjustments. 

7.  Clip  to  deck  at  foot  of  Tee  upright.  Detail  "A" 

8.  Clip  to  deck  at  foot  of  angle  upright.  Detail  " 

9.  Clip  to  deck  at  head  of  Tee  upright.  Detail  "C" 

10.  Clip  to  deck  at  head  of  angle  upright.  Detail  " 


B"  . 

DM  . 


Page  91 


j££  pet,  c ^ ' /r;;T;;.\  /[".”][. _I!\ 


MARINE  SHEET  METAL  SHOP  AND  FIELD  WORK 

SHELVING,  BINS,  AND  LOCKERS 

Descriptive  Content  of  Standard  or  Typical  Drawings 


Standard  or  Typical 
Drawing  No.  17 


Sheet  1 of  2 


K 


0. 


A 


'3- 

M 


1 N 

Si  V 

1 


‘d1 

Q 

kj| 

xj'i 


! 


* 
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STANDARD  or  TYPICAL  DRAWING  NO.  17 

Front  elevation  - p2 : 24"  single  or  double  depth 

shelf  front  ledge  to  uprights. 

This  drawing  shows : 

1.  Elevation  (broken)  deck  to  deck  height. 

2.  Uprights,  angle  and  tee. 

3.  Shelf  ledge  to  upright.  Detail  "M"  and  Detail  "N" 

4.  Clip  to  deck  at  foot  of  Tee  upright.  Detail  "A". 

5.  Clip  to  deck  at  foot  of  angle  upright.  Detail  "B" 

6.  Clip  to  deck  at  head  of  angle  upright.  Detail  "C" 

7.  Clip  to  deck  at  head  of  angle  upright.  Detail  "D" 

8.  Divider  plates.  Detail  "T". 

9.  Divider  plate  flat  bar  tie  stiffener.  Detail  "K". 


Standard  or  Typical 
Drawing  No.  17 

Sheet  2 of  2 


three  unit. 
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Standard  or  Typical 
Drawing  No.  18 


Sheet  2 of  2 


STANDARD  or  TYPICAL  DRAWING  NO.  18 


Section  elevation  W^  - W^ : 24"  single  depth  - Three  unit, 

back  plates  to  uprights. 


This  drawing  shows : 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 


Elevation  (broken)  deck  to  deck  height. 

Back  plates  to  uprights. 

Uprights,  angle  and  tee. 

Shelf  flange  connection  to  back  plates. 

Layout  of  holes  for  shelf  adjustments. 

Flat  bar  stiffener  at  bottom  of  back  plates. 

Clip  to  deck  at  foot  of  Tee  upright.  Detail  "A" . 
Clip  to  deck  at  foot  of  angle  upright.  Detail  "B". 
Clip  to  deck  at  head  of  Tee  upright.  Detail  "C". 
Clip  to  deck  at  head  of  angle  upright.  Detail  "D". 
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Standard  or  Typical 
Drawing  No.  19 


Sheet  1 of  2 
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Standard  or  Typical 
Drawing  No.  19 

Sheet  2 of  2 

STANDARD  or  TYPICAL  DRAWING  NO.  19 
Plan  view:  24"  Double  depth  - three  unit. 

This  drawing  shows : 

1.  A plan  view  of  one  of  the  shelf  levels  of  a double  depth,  three-unit 
bin,  each  unit  being  24"  long  x 18"  deep. 

2.  Each  shelf  unit  divided  by  a divider  plate.  Detail  "T". 

3.  Layout  of  holes  for  divider  plate  adjustments. 

4.  Front  ledge  - See  front  elevation  - P^  (Drawing  No.  17). 

5.  Flange  to  ends  - See  section  "R-R",  "S-S"  and  "Q-Q". 

(Drawing  No.  20 ) 

6.  Flange  to  divisional  back  - See  section  elevation  "T-T". 

(Drawing  No.  21 ) 

7.  Shelf  front  corner  cut-out  - See  Detail  "M"  and  "N". 

8.  Shelf  back  corner  cut-out  - See  Detail  "L". 

9.  Uprights  - angle  - See  Detail  "M". 

10.  Uprights  - Tee  - See  Detail  "N". 

11.  Side  or  end  plate  - See  section  "R-R"  and  "S-S"  (Drawing  No.  20) . 

12.  Divisional  plate  - See  section  "Q-Q"  (Drawing  No.  20). 

13.  Divisional  back  plate  - See  section  elevation  "T-T" 

(Drawing  No.  21 ). 
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Standard  or  Typical 
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Sheet  2 of  2 


STANDARD  or  TYPICAL  DRAWING  NO.  20 
Section  "R-R”  as  drawn,  double  depth. 

Section  "S-S"  Opposite  hand,  double  depth,  side  or  end  plate  to  angle  upright. 
Section  "Q-Q"  Similar  - Double  depth,  divisional  plate  to  tee  upright. 

This  drawing  shows: 

1.  Section  (broken)  deck  to  deck  height. 

2.  Side  or  end  and  divisional  plate  to  uprights. 

3.  Shelf  flange  connection  to  plate. 

4.  Divisional  back  plate  connection  to  plate. 

5.  Flat  bar  stiffeners  at  bottom. 

6.  Layout  of  holes  for  shelf  adjustments. 

7.  Clip  to  deck  at  foot  of  Tee  upright.  Detail  "A". 

8.  Clip  to  deck  at  foot  of  angle  upright.  Detail  "B" . 

9.  Clip  to  deck  at  head  of  Tee  upright.  Detail  "C" . 

10.  Clip  to  deck  at  head  of  angle  upright.  Detail  "D". 

11.  Flange  at  top. 

12.  Divider  plate  flat  bar  tie  stiffener.  Detail  "K” . 
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STANDARD  or  TYPICAL  DRAWING  NO.  21 

Section  elevation  "T-T":  24"  double  depth  - three  unit, 

divisional  back  plate  (one  unit  of  three  detailed). 

This  drawing  shows: 

1.  Elevation  (broken)  deck  to  top  of  back  plate. 

2.  Shelf  flange  connection  to  back  plate. 

3.  Flange  at  top. 

4.  Flange  at  bottom. 

5.  Flange  to  side  or  end  and  divisional  plate. 

6.  Layout  of  holes  for  shelf  adjustments. 

Section  elevation  "U-U":  36"  double  depth  - one  unit  divisional  back  plate. 

This  drawing  shows: 

Similar  to  section  elevation  "T-T"  above.  (Drawing  No.  2l) 
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Standard  or  Typical 
Drawing  No.  22 


STANDARD  or  TYPICAL  DRAWING  NO.  22 
Plan  view:  36"  single  depth  - one  unit. 


Sheet  2 of  2 


This  drawing  shows : 

1.  A plan  view  of  one  of  the  shelf  levels  of  a single  depth, 
one-unit  bin,  36"  long  x 18"  deep. 

2.  Unit  divided  by  two  divider  plates;  see  section  elevation 
"W-W"  and  Detail  "T". 

3.  Layout  of  holes  for  divider  plate  adjustments. 

4.  Front  ledge  - see  front  elevation  "P-P".  (Drawing  No.  23) 

5.  Flange  to  ends,  also  see  sections  "X-X"  and  ,fY-Y". 

(Drawing  No.  16) 

6.  Flange  to  back,  also  see  section  elevation  "W-W". 

(Drawing  No.  24) 

7.  Shelf  front  corner  cut-out  - See  Detail  "M" . 

8.  Shelf  back  corner  cut-out  - See  Details  "S"  and  "Q". 

9.  Uprights  - angle  - See  Details  "M"  and  "S". 

10.  Side  or  end  plate  - See  sections  "X-X"  and  "Y-Y". 

(Drawing  No.  16) 

11.  Back  plate  - see  section  elevation  "W-W". 
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Drawing  No.  23 


Sheet  2 of  2 


STANDARD  or  TYPICAL  DRAWING  NO.  23 

Front  elevation  "P-P" : 36"  single  or  double  depth  - one  unit, 

shelf  front  ledge  to  uprights. 

This  drawing  shows: 

1.  Elevation  (broken)  deck  to  deck  height, 

2.  Uprights,  angle. 

3.  Shelf  ledge  to  upright.  Detail  "M" . 

4.  Clip  to  deck  at  foot  of  angle  upright.  Detail  "B". 

5.  Clip  to  deck  at  head  of  angle  upright.  Detail  "D" . 

6.  Divider  plates.  Detail  "T". 

7.  Divider  plate  flat  bar  tie  stiffener.  Detail  "K". 
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Standard  or  Typical 
Drawing  No.  24 
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STANDARD  or  TYPICAL  DRAWING  NO.  24 

Section  elevation  "W-W":  36"  single  depth  - one  unit,  back  plate  to  uprights. 

This  drawing  shows t 

1.  Elevation  (broken)  deck  to  deck  height. 

2.  Back  plate  to  uprights. 

3.  Uprights,  angle. 

4.  Shelf  flange  connection  to  back  plate. 

5.  Layout  of  holes  for  shelf  adjustments. 

6.  Flat  bar  stiffener  at  bottom  of  back  plate. 

7.  Clip  to  deck  at  foot  of  angle  upright.  Detail  "B". 

8.  Clip  to  deck  at  head  of  angle  upright.  Detail  "D" . 

9.  Divider  plates.  Detail  "T". 
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Drawing*2S 
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Standard  or  Typical 
Drawing  No.  25 


Sheet  2 of  2 


STANDARD  or  TYPICAL  DRAWING  NO.  25 
Plan  view:  36"  double  depth  - one  unit 

This  drawing  shows : 

1.  A plan  view  of  one  of  the  shelf  levels  of  a double  depth, 
one-unit  bin,  36"  long  x 18"  deep. 

2.  Unit  divided  by  two  divider  plates.  Detail  "T". 

3.  Layout  of  holes  for  divider  plate  adjustments. 

4.  Front  ledge  - see  front  elevation  "P-P".  (Drawing  No.  23) 

5.  Flange  to  ends,  also  see  sections  "R-R"  and  "S-S". 

(Drawing  No.  20) 

6.  Flange  to  divisional  back,  see  section  elevation  "U-U" . 
(Drawing  No.  21 ) 

7.  Shelf  front  corner  cut-out,  see  Detail  "M" . 

8.  Shelf  back  corner  cut-out,  see  Detail  "L" . 

9.  Uprights  - angle,  see  Detail  "M" . 

10.  Side  or  end  plates,  see  sections  "R-R"  and  "S-S". 

(Drawing  No.  20) 

11.  Divisional  back  plate  - see  section  elevation  "U-U". 
(Drawing  No.  21 ) 
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Detail  Drawings  C,  D,  E,  and  F 
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Detail  Drawings  G,  H,  J,  and  K 
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Detail  Drawing  L 
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Detail  Drawings  M and  N 


Sheet  1 of  I 


a 

vi 

si 


k 

k 

a 

u. 

vi 


K 

* 

§ 

$ 

kl 

* 

a 

! 

0 

VJ 


| 


kl 

0 

5 

SJ 

s 

k 

a 

k 

o 

k 

si 

<0 


k 

k 

I 

kj 

vl 

* 

* 

0 

fc 

k) 

i 

0 

k) 


£ 


Page  114 


-AbT8 


MARINE  SHEET  METAL  SHOP  AND  FIELD  WORK 
SHELVING,  BINS,  AND  LOCKERS 
Detail  Drawings 


Detail  Drawing  O 
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Detail  Drawings  P,  Q,  R,  S,  and  U 
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Detail  Drawing  W 
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Detail  Drawings  X and  Y 
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DESCRIPTIVE  CONTENT  OF  DRAWINGS  FOR  PART  II 
LOCKERS,  RACKS,  SHELVING  AMD  WORK  BENCH 


Plan  view:  Paint  Storeroom  Arrangement.  Drawing  No.  30  (See  Page  127) 


This  drawing  shows: 


A plan  view  of  a compartment,  which  is  almost  typical  of  any  large 
naval  vessel,  showing  the  interior  arrangement. 

The  plan  view  is  broken  up  into  various  sections  for  ease  of  reading 
and  reference  to  detailed  construction;  i.e.,  sections  A3 -A3,  B3-B3, 

C3"C3»  D3“D3>  e3”E3>  P3“P3 » L3"L3>  M3“M3>  N3“N3>  P3~P3>  and  R3“R3 
which  are  fully  described  below.  Drawings  No.  31  to  38  inclusive. 

General  dimensions  are  indicated;  detailed  drawings  will  show  these 
more  fully.  A few  of  the  obstructions  are  indicated;  i.e.,  vent  trunk, 
pillar,  vertical  ladder,  bulkhead  structural  stiffeners;  other  obstructions 
also  likely  to  be  encountered  but  not  shown  here  are  electric  wireways, 
cables,  boxes,  etc.,  and  piping  and  deck  structural  longitudinals  overhead. 


Drawing  No,  31 

Detailed  plan  views  - Double  and  Single  Depth  Racks 


This  drawing  shows: 

A plan  view  of  one  of  the  shelf  levels  of  the  double  depth  rack  and 
single  depth  racks  and  layout  dimensions  for  spacing  of  uprights  and 
extent  of  shelving.  Reference  to  details  and  detail  sections  for 
construction  are  also  provided.  Figures  in  circles  are  known  as  piece 
numbers  (Bill  of  Material  will  list  each  item  and  piece  number) . 

Drawing  No.  32 


Section  and  Side  Elevations  of  Double  Depth  Racks  (Single  Depth  Similar) 


This  drawing  shows: 

1.  Side  elevation  A3-A3  and  section  elevation  B3-B3. 
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2.  Layout  dimensions  for  spacing  of  uprights,  shelving  and  battens. 

3.  Reference  to  details  for  construction. 

4.  Upright  clip  to  deck  Detail  Ag. 

5.  Portable  batten  clip  Detail  B3. 

6.  Portable  batten  clip  Detail  Cg. 

7.  Shelf  support  to  end  upright  Detail  D3. 

8.  Shelf  support  to  intermediate  upright  Detail  Eg. 

9.  Vertical  battens  and  clip  to  deck  Detail  F3. 

Note:  Figures  in  circles  are  known  as  piece  numbers  (Bill  of  Material 
will  list  each  item  and  piece  number),.  Deck  heights  are  to  be 
checked  from  ship  before  cutting  upright  lengths,  also  all  other 
fitting  interferences  before  installing  in  ship. 


Drawing  No,  33 


Elevation  of  Double  and  Single  Depth  Racks 


This  drawing  shows: 

1.  End  elevation  C3-C3. 

2.  Layout  dimensions  for  spacing  of  -uprights,  shelving  and  battens. 

3.  Reference  to  detail  for  construction. 

4.  Upright  clip  to  deck  Detail  A3. 

5.  Portable  batten  clip  Detail  Bg, 

6.  Portable  batten  clip  Detail  C3. 

7.  Shelf  support  to  end  upright  Dg. 

Note:  Figures  in  circles  are  known  as  piece  numbers  (Bill  of  Material 
will  list  each  item  and  piece  number) . Deck  heights  are  to  be 
checked  from  ship  before  cutting  upright  lengths,  also  all  other 
fitting  interferences  before  installing  in  ship. 

Drawing  No . 34 


Work  Bench  Plan  Views,  Elevation,  and  Sections 


This  drawing  shows: 

1,  Plan  view:  bench  top,  plan  view:  G3-G3. 
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Front  elevations  Dg-Dg,  end  section  Eg-Eg,  divisional  section 
Fg-Fg  and  R3-R3. 

2.  General  layout  dimensions  for  single  locker,  waste  locker,  and 
double  locker  under  bench, 

3.  Reference  to  detail  and  sections  H3-H3,  J3-J3,  and  Kg-Kg. 

4.  Clip  supporting  shelf  bottom.  Detail  "F". 

5.  Collar  plate  in  way  of  bulkhead  stiffener  "0". 

Drawing  No , 35 

Work  Bench  Locker  Details 
This  drawing  shows: 

1,  Section  Hg-Hg  - Locker  front  and  door  details  for  construction, 

2,  Section  Kg-Kg  - Locker  front  and  door  details  for  construction. 

3,  Section  Tg-T^  - Waste  locker  front  and  door  details,  also  staple 

and  pad,  hasp  and  pin,  pad  and  lug,  hinge  and  liners  for  construction. 

4,  Slip  bolt  detail. 

5,  General  layout  dimension  for  construction. 

Drawing  Mo.  36 

Plan  view:  Through  Locker 

This  drawing  shows: 

1.  Plan  view  of  one  of  the  shelf  levels  of  a double  locker. 

2.  Layout  dimensions  for  size  of  shelving  which  governs  spacing  of  uprights. 

3.  Reference  to  Details  "F"  and  "0"  and  sections  Lg-Lg,  Mg-Mg, 

Ng-Ng  and  Pg-Pg  for  construction. 

4.  Clip  supporting  shelf.  Detail  ”F". 

5.  Collar  plate  in  way  of  bulkhead  stiffeners.  Detail  "O". 


Page  124 


MARINE  SHEET  METAL  SHOP  AND  FIELD  WORK 
SHELVING,  BINS,  AND  LOCKERS 
Descriptive  Content  of  Drawings'  for  Part  II 


Descriptive  Content  of 
Drawing  No.  37 


Sheet  1 of  1 

Drawing  No.  37 

Locker  Elevation  and  Sections 

This  drawing  shows: 

1.  Front  elevation  L3-L5  - locker  front  and  door  detail  layout  for 
construction. 

2.  Reference  to  details  and  section  Qj-Qg. 

3.  General  layout  dimensions. 

4.  Clip  to  deck  at  head  and' foot  of  "T"  upright.  Detail  "A". 

5.  Clip  to  deck  at  head  and  foot  of  angle  upright.  Detail  "B". 

6.  Section  M3-M3  - For  detailed  layout  and  construction. 

7.  Layout  dimensions  for  size  and  spacing  of  shelves. 

8.  Section  N3-N3  - divisional  plate  and  upright  detail. 

9.  General  layout  dimensions. 

10.  Reference  to  details  for  construction. 

11.  Clip  to  deck  at  head  and  foot  of  "T"  upright.  Detail  "A". 

12.  Clip  to  deck  at  head  and  foot  of  angle  upright.  Detail  "B". 

13.  Clip  supporting  divisional  plate.  Detail  "F". 

14.  Shelf  cut-out  and  ledge  connection  to  angle  upright.  Detail  "M". 

15.  Shelf  cut-out  and  ledge  connection  to  "T"  upright.  Detail  "N". 
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Drawing  No.  38 

Locker  Door  Details 

This  drawing  shows: 

1.  Section  Q3-Q3  - locker  front  and  door  details. 

2.  Reference  to  details  for  construction. 

3.  General  layout  dimensions. 

4.  Door  pull  detail. 

5.  Staple  and  hasp  detail. 

6.  Door  corner  detail. 

7.  Keep  and  latch  detail. 
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GENERAL  QUESTIONS  ON  DRAWINGS 


1.  What  is  the  purpose  of  having 

(a)  Master  Drawings? 

(b)  Standard  or  Typical? 

2.  What  is  the  first  drawing  that  should  be  examined  and  studied? 

3.  What  inf ormation  is  obtained  from  it? 

4.  Why  does  the  No.  1 Drawing  show  letters  A -A,  B-B,  C-C,  etc.? 

5.  For  what  purpose  are  the  through  or  across  sections? 

6.  Where  is  each  drawing  and  its  number  indexed? 

7.  What  are  a few  of  the  references  indicated  on  the  Master  Drawings  No.  1 
to  No.  11  inclusive? 

8.  Should  the  trainee  take  general  dimensions  for  shelving,  spacing  and 
uprights  from  the  Master  Drawings  or  from  the  Standard  or  Typical 
drawings? 

9.  How  should  the  trainee  use  the  Standard  or  Typical  drawings  No.  15  to 
No.  25  inclusive? 

10.  What  are  detail  drawings  "A"  to  "Z"  inclusive? 

11.  What  is  the  value  of  the  Bill  of  Material? 

12.  What  general  dimension  governs  the  length  of  bins? 

13.  What  general  dimension  governs  the  depth  of  bins? 

14.  What  is  the  depth  of  bin  where  ship’s  structure  forms  the  back  of  bin? 

15.  What  are  the  sizes  of  the  bins  chosen  on  the  Standard  or  Typical  drawings? 

16.  What  various  sized  bins  are  shown  on  the  Master  Drawings?  (give  six) 

17.  What  is  the  spacing  of  shelving  shown  on  the  Standard  or  Typical  drawings? 

18.  What  various  spacings  of  the  bins  are  shown  on  the  Master  Drawings?  (give  six 

19.  Are  the  shelves  of  the  bins  usually  fixed  or  adjustable?  At  what  intervals? 

20.  What  must  be  done  before  cutting  lengths  of  uprights? 

21.  How  do  the  plans  take  care  of  a condition  where  bins  extend  from  ship’s 
structure  to  ship's  structure? 

22.  Are  divider  plates  usually  fixed  or  adjustable? 

23.  What  additional  drawings  will  be  necessary  to  construct  the  unit  shown 
on  Drawing  30? 

24.  What  does  Drawing  No.  31  show? 

25.  Why  is  Drawing  No.  32  necessary  and  what  other  information  and  detail  does 
this  drawing  show? 

26.  Why  is  Drawing  No.  33  necessary? 

27.  What  does  Drawing  No.  34  show? 

28.  What  drawings  provide  further  information  on  the  single  locker  door  shown 
in  Drawing  No.  34? 

29.  What  does  Drawing  No.  34  show  that' would  not  be  satisfactorily  indicated 
on  Drawing  No.  30? 

30.  How  does  Drawing  No.  37  follow  up  Drawing  No.  36? 

31.  What  other  very  important  information  is  given  on  Drawing  No.  37  that  would 
not  be  given  on  Drawing  No.  36? 

32.  How  does  Drawing  No.  38  fit  in  with  Drawings  No.  36  and  37? 


